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PREFACE 


SECOND  AMERICAN  EDITION. 


It  is  now  upwards  of  two  years  since  the  "  Handy-book  of 
Ophthalmic  Surgery"  was,  through  the  enterprise  of  my  emi- 
nent publisher,  submitted  to  the  American  Profession.  The 
favorable  reception  it  met  with  has  induced  Mr.  Lea  to  issue 
the  present  edition,  the  revision  of  which  I  have,  at  his 
request,  undertaken. 

Every  author  must  have  experienced  the  difference  between 
reading  his  thoughts  in  his  manuscript  and  re-reading  them 
after  they  have  been  printed  in  a  connected  form,  and  have  felt 
surprised  at  the  numerous  corrections,  both  in  matter  and  dic- 
tion, of  which  his  work  was  still  susceptible.  The  present  one 
formed  no  exception  to  this  rule.  Indeed,  the  corrections, 
expansions,  and  additions  have  considerably  increased  the 
bulk  of  the  volume ;  I  hope  not  to  an  inconvenient  extent. 
Thanking    my    American    brethren    for    the    kind    considera- 
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tion  they  have  hitherto  so  liberally  accorded  to  my  humble 
efforts  in  the  cause  of  our  common  science,  I  have  the  honor 
to  subscribe  myself, 

J.  Z.  LAURENCE. 

London,  September,  1868. 


PUBLISHER'S    NOTE. 

As  frequent  references  are  made  in  the  text  to  the  test-types 
of  Dr.  Snellen,  it  has  been  thought  advisable  to  append  to  the 
volume  a  selection  of  those  types,  which  can  hardly  fail  to 
prove  of  assistance  to  the  practitioner. 


PREFACE. 


In  writing  these  pages  it  has  been  our  aim  to  bring  the 
principles  and  practice  of  Modern  Ophthalmic  Surgery  within 
a  small  compass,  to  supply  the  wants  of  the  busy  practitioner, 
who  may  have  neither  time  nor  opportunity  to  read  the 
innumerable  contributions  that  Ophthalmic  surgery  and  science 
have  received  within  the  last  fifteen  years. 

In  describing  symptoms,  we  have  limited  ourselves  to  those 
which  are  essential  for  the  recognition  of  disease ;  in  describing 
operations,  &c,  to  those  details  which  are  essential  for  its 
treatment.  At  present  it  matters  little  to  the  practitioner 
whether  glaucoma  depend  on  a  hypersecretion  of  the  fluids  of 
the  eye,  or  on  a  rheumatic  state  of  the  circulation,  or  on  an 
obscure  affection  of  the  ciliary  nerves,  &c.  What  he  chiefly 
wants  is,  how  to  know  glaucoma  ;  and,  when  he  knows  it,  how 
to  treat  it. 

We  have  not,  however,  thought  it  foreign  to  our  scope  to 
introduce  occasionally  a  few  representative  cases,  which  serve 
to  illustrate  preceding  descriptions. 

The  practice  we  describe  is  that  pursued  at  the  Ophthalmic 
Hospital,  Southwark,  where  6000  patients  are  treated  annually. 
During  a  period  of  upwards  of  eight  years  the  "  letters"  of  all 
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our  patients  have  been  preserved  and  bound  up  at  the  end  of 
each  year.  Thus  the  experience,  on  which  the  practice  we 
advocate  rests,  has  the  guarantee  of  the  written  records  of 
several  thousand  observed  cases. 

In  conclusion,  it  is  our  pleasing  duty  to  acknowledge  the 
valuable  assistance  we  have  received  from  Dr.  Mackenzie,  of 
Glasgow,  Mr.  Windsor,  of  Manchester,  and  Mr.  Carter,  of 
Stroud,  during  the  progress  of  our  work  through  the  press. 

London-,  May,  1866. 
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OPHTHALMIC  SURGERY. 


CHAPTER    I. 
METHODS  OF  EXAMINING  THE  EYE. 

Objective  Examination. 

The  Objective  Examination  of  an  Eye  should  commence  with 
an  inspection  of  the  eyelids  and  eyelashes ;  then,  the  condition 
of  the  eyeball  should  be  carefully  noted — its  size,  form,  position, 
mobiJity,  and  power  of  converging  with  its  fellow  eye;  the  vas- 
cularity of  the  tunics ;  the  state  of  the  cornea — its  curvature  and 
transparency;  the  color,  texture,  and  position  of  the  iris;  the 
form,  size,  aspect,  and  movements  of  the  pupil.1  The  tension 
of  the  eyeball  may  be  determined  by  feeling  its  upper  portion 
with  the  tips  of  the  two  forefingers  through  the  closed  eyelids. 
The  globe  should  be  steadied  by  the  forefinger  of  one  hand, 
whilst  that  of  the  other,  by  counter-pressure,  estimates  the 
amount  of  resistance  (hydrostatic  pressure)  exerted  by  the  fluids 
of  the  globe  on  its  coats. 

To  measure  the  exact  degree  of  any  lateral  malposition  of  the 
eyeballs,  the  strabismometer  may  be  employed. 

The  Strabismometer. 

The  object  of  this  instrument  is  to  measure  precisely  and 
readily  the  amount  of  linear  deviation  of  a  squinting  eye. 

1  The  specific  details  will  be  found  under  the  different  diseases. 

2 
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METHODS  OF  EXAMINING  THE  EYE 


Fis-  1-  It    consists   of    an   ivory   plate   (P), 

moulded  to  the  conformation  of  the 
lower  eyelid,  the  free  border  corres- 
ponding to  that  of  the  lid.  This  border 
is  graduated  in  such  a  manner  that, 
while  its  centre  is  designated  by  0,  Paris 
lines  and  half-lines  are  marked  off  on 
each  side  of  0,  in  the  manner  indicated 
in  the  annexed  figure.  Attached  to  the 
plate  is  a  handle  (H).  The  application 
of  the  strabismometer  is  obvious.  The 
border  of  the  ivory  plate  is  applied  to 
that  of  the  lower  eyelid,  the  borders  of 
the  two  corresponding.  If  the  cornea 
is  central,  the  vertical  diameter  of  the 
pupil  corresponds  to  0;  if  inverted,  to  a 
graduation  on  the  inner  side  of  0;  if 
everted,  to  one  on  the  outer  side  of  0. 
These  remarks  hold  good  when  the 
patient  regards  a  distant  object. 

It  will  be  readily  seen  that  by  the 
strabismometer  the  relative  positions  of  the  corneas  may  be 
ascertained  for  all  lateral  positions  of  the  eyes ;  and,  further, 
that  it  is  applicable  to  cases  both  of  convergent  and  of  diver- 
gent strabismus. 


The  mobility  of  the  eye  may  be  tested  by  requesting  the  pa- 
tient to  follow  the  surgeon's  finger,  as  this  is  moved  in  different 
directions.  Thus  paralysis  of  any  muscle  may  be  detected.  The 
method  of  diagnosing  insufficiency  of  the  internal  recti  will  be 
found  under  "Asthenopia." 

For  the  examination  of  the  superficial  structures  of  the  globe 
a  good  illumination  is  required.  It  frequently  happens  that 
slight  nebulas  of  the  cornea,  minute  deposits  upon  the  iris  and 
capsule  of  the  lens,  and  delicate  faise  membranes  in  the  pupil- 
lary area,  are  overlooked  when  viewed  simply  by  diffused  day- 
light, but  become  plainly  visible  when  the  parts  are  inspected 
by  the  method  of  lateral  illumination. 


LATERAL    ILLUMINATION 
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Lateral  illumination  should  be  conducted  in  a  darkened  room. 
By  means  of  a  2-inch  convex  lens  a  cone  of  light  from  a  lamp- 
flame  placed  on  a  level  with,  and  to  one  side  of  the  patient's 
eye,  is  directed  upon  the  front  of  the  eye.  A  magnified  view 
of  the  thus  illuminated  parts  may  be  obtained  by  viewing  them 
through  a  second  lens  held  directly  in  front  of  the  patient's  eye, 
as  represented  in  Fig.  2. 

Fig.  2. 


The  Pupil  should  be  examined  with  reference  to  its  form, 
size,  aspect,  and  movements. 

a.  The  form  of  the  pupil  may  be  circular,  balloon-shaped  (from 
prolapse  of  the  iris),  or  irregularly  festooned  (from  synechia 
posterior).  Cases  of  suspected  iritis  may  exhibit  no  irregu- 
larity of  the  pupil  till  after  the  action  of  atropine,  when 
their  nature  becomes  apparent  from  such  irregularities  due 
to  posterior  synechia?. 
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j3.  The  size  of  the  pupil  may  be  determined  by  measurements 
with  the  pupillometer. 

The  pupillometer  consists  essentially  of  two  parts:  1,  a  pair 
of  indices  or  "sights;"  and  2,  a  graduated  scale.  The  sights 
are  formed  by  two  vertical,  knife-edged,  brass  bars  (indices); 

the  one  (m)  fixed ;  the  second 
(/)  movable  by  means  of  a 
screw  (s),  the  head  of  which 
(h)  is  furnished  with  several 
small  projecting  spokes,  by 
which  the  screw  may  be 
turned  with  great  delicacy  by 
the  tip  of  the  finger.  The 
horizontal  plate  (p),  the  scale 
to  which  these  indices  are 
attached,  is  of  white  metal, 
and  is  graduated  into  whole, 
half,  and  quarter  lines.  The 
scale  is  graduated  on  both 
sides,  so  that,  by  simply  re- 
versing the  instrument,  the 
pupil  of  each  eye  may  be 
successively  measured.  The 
application  of  the  pupillome- 
ter is  obvious  from  the  annexed  figure.  The  edge  of  the  fixed 
index  (m)  is  held  in  a  line  with  the  outer  edge  of  the  pupil,  and 
then  the  movable  one  (/)  is  gradually  screwed  up  till  its  edge 
corresponds  exactly  with  the  inner  edge  of  the  pupil.  The 
interval  between  the  two  indices  represents  the  diameter  of  the 
pupil. 

y.  The  chief  points  to  note  in  the  aspect  of  the  pupil  are  its 
color,  and  the  presence,  or  not,  of  any  plastic  deposits : 
these  should  be  examined  by  lateral  illumination. 

5.  The  movements  of  the  pupil  in  the  healthy  eye  are  of  three 
kinds :  reflex,  sympathetic,  and  accommodative. 

1.  The  reflex  movement  is  produced  by  the  direct  action 
of  light  upon  the  retina  of  one  eye  alone,  the  other  eye 
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being  closed:  the  pupil  dilates  or  contracts,  as  it  is 
either  shaded  from  or  exposed  to  light.  The  light 
employed  may  be  ordinary  daylight;  or,  better,  the 
light  reflected  from  a  flame  by  an  ophthalmoscope- 
mirror.  In  complete  amaurosis  this  phenomenon  of 
reflex  action  to  light  is  absent. 

2.  The  sympathetic  movement  is  the  contraction  or  dila- 
tation of  the  pupil  of  one  eye  produced  by  the  action 
of  light  upon  that  of  the  other ;  thus,  in  healthy  eyes, 
when  light  is  allowed  to  fall  upon  one  pupil,  the  other 
one  contracts  too. 

3.  The  accommodative  movement  is  associated  with  the 
contraction  of  the  ciliary  muscle  and  the  convergence 
of  the  visual  lines.  The  nearer  the  point  accommo- 
dated for,  the  smaller  will  be  the  size  of  the  pupil. 

In  dilatation  of  the  pupil  from  belladonna,  all  the  three  pre- 
ceding movements  are  completely  absent. 

In  complete  amaurosis  of  one  eye  the  reflex  movements  of 
the  pupil  are  absent,  the  sympathetic  and  accommodative  ones 
present. 

For  examinations  of  the  posterior  segment  of  the  eyeball,  the 
ophthalmoscope  is  required ;  but  before  proceeding  to  an  ex- 
ploration of  the  parts  behind  the  pupil,  it  is,  as  a  rule,  neces- 
sary to  dilate  it  artificially,  if  it  be  not  already  so  from  disease. 

Artificial  dilatation  of  the  pupil  is  effected  by  the  application 
of  belladonna  in  the  form  of  its  active  principle,  atropine.  As 
this  drug  is  frequently  employed  in  ophthalmic  practice,  a  short 
description  of  its  action  may  be  properly  introduced  here. 

Belladonna  causes  dilatation  and  immobility  of  the  pupil, 
giving  rise  to  an  uneasy  sensation  of  dazzling  when  the  person 
regards  a  bright  light ;  it  also  paralyzes  the  ciliary  muscle,  and 
thus  the  effects  of  paralysis  of  accommodation  are  simulated. 
The  nearest  point  of  distinct  vision  recedes  from  the  eye,  so 
that  the  person  becomes,  for  a  time,  as  it  were,  presbyopic,  but 
he  recovers  his  distinct  vision  for  near  objects  by  the  use  of 
appropriate  convex  glasses.     To  most  eyes  distant  objects  also 
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become  indistinct ;  in  normal  eyes,  this  probably  depends  on  a 
paralysis  of  the  usual  tonicity  of  the  ciliary  muscle,  and  requires 
but  a  very  low  convex  glass  (gV)  f°r  its  correction.  But  if  the 
person  is  hypermetropic,  and  tolerably  young,  his  vision  for 
distant  objects  becomes  extraordinarily  deteriorated  in  conse- 
quence of  his  no  longer  being  able  to  compensate  the  defective 
refraction  of  the  eye  by  voluntary  accommodation  {vide  "Hy- 
permetropia"),  and  he  requires,  for  the  restoration  of  his  sight, 
a  convex  glass  corresponding  in  power  to  his  absolute  hyper- 
metropia.  Yery  weak  solutions  of  atropine  (gr.  \  ad  3j)  dilate 
the  pupil,  but  have  hardly  any  effect  on  the  accommodation  of 
the  eye,  and  hence  should  be  employed  for  ophthalmoscopic 
examinations;1  but  if  our  object  be  to  paralyze  the  patient's 
accommodation  completely,  in  order  to  determine  the  whole 
amount  of  his  hypermetropia,  a  solution  of  gr.  iv  ad  3j  should 
be  allowed  to  act  for  two  hours  prior  to  investigating  the  re- 
fraction of  the  eye. 

Solutions  of  belladonna  and  atropine  are  also  in  daily  use  in 
ophthalmiae,  especially  the  deep-seated  forms,  exerting  a  pecu- 
liar, not  very  well  understood,  sedative  and  anaesthetic  effect, 
and  they  also,  by  keeping  the  pupil  dilated,  obviate  the  serious 
consequences  of  contraction  of  the  pupil,  if  iritic  complications 
coexist,  or  ensue;  e.  g.,  from  particles  of  lens-substance  falling 
into  the  anterior  chamber  after  operations  for  cataract. 

As  patients  not  unfrequently  declare  that  they  have  been 
made  "blind"  by  the  application  of  atropine,  it  is  of  great  im- 
portance, before  applying  it,  to  acquaint  them  with  its  probable 
action  to  produce  a  temporary  loss  of  accommodative  power, 
and  a  sensation  of  "dazzling"  in  bright  light.  This  objection 
to  the  use  of  the  drug  has  been,  lately,  partially  removed  by 
the  introduction  into  practice  of  the  Calabar  bean,  which  has 
properties  directly  antagonistic  to  those  of  belladonna. 

As  a  fit  sequel  to  the  action  of  belladonna,  we  give  that  of  the 
Calabar  bean. 

1  In  naturally  moderately  dilatable  pupils  a  sufficient  enlargement  of  the 
pupil  for  ophthalmoscopic  purposes  may  be  generally  obtained  by  directing  the 
patient  to  look  at  a  distant  object  with  the  eye  under  examination,  and  to  close 
the  other  one. 


THE    OPHTHALMOSCOPE. 


23 


The  Calabar  Bean.—  Solutions  of  the  Calabar  bean  exert  pe- 
culiar influences  on  the  eye.  Firstly,  the  pupil  of  the  eye,  to 
which  the  solution  has  been  applied,  contracts  in  about  ten 
minutes,  while  that  of  the  other  eye  is  often  slightly  dilated;  to 
the  eye  with  the  contracted  pupil  objects  at  first  appear,  as  if  in 
twilight.  As  soon  as  the  pupil  begins  to  contract,  the  bean 
begins  to  stimulate  also  the  ciliary  muscle,  and  thus  the  refrac- 
tive power  of  the  eye  becomes  increased  by  the  augmented 
convexity  of  the  crystalline  lens.  The  near-point  approaches 
closer  to  the  eye,  which  becomes  comparatively  myopic.  As- 
thenopic  symptoms  result  from  using  the  affected  and  unaffected 
eyes  together  in  binocular  vision.  The  above  change  in  the 
accommodation  of  the  eye  passes  off  in  about  six  hours ;  the 
contraction  of  the  pupil  in  about  three  days.  Hence  it  will  be 
seen  that' the  effects  of  the  Calabar  bean  on  the  iris  and  ciliary 
muscle  are  the  reverse  of  those  of  belladonna,  but  more  transient 
in  their  character.  (  Vide  v.  Grafe's  paper  analyzed  in  the  first 
number  of  the  Ophthalmic  Review,  pp.  36-45.) 


The  Ophthalmoscope. — Many  forms  of  the  monocular  ophthal- 
moscope have  been  proposed  ;  we  shall  only  describe  Liebreich's 
small  one  (Fig.  4),  as  the  most  generally  use- 
ful instrument  we  can  recommend. 

It  consists  of  a  round,  metallic,  concave 
mirror,  m,  of  about  1J  in.  diameter  and  6  in. 
focal  length,  pierced  by  a  central,  circular 
aperture  of  about  TV  in.,  and  mounted  on  a 
light  handle  from  5  in.  to  6  in.  long.  Behind 
the  mirror  is  a  hinged  clip,  c,  into  which  eye- 
pieces, e,  may  be  adapted,  and  which  should 
be  sufficiently  large  to  hold  ordinary  trial- 
glasses.  The  eye-pieces  most  generally  re- 
quired are  concave  lenses,  varying  in  focus 
from  6  in.  to  12  in.,  and  convex  ones  of  10  in. 
and  12  in.  focus.  In  addition  to  these  there  are 
two  convex  object-glasses  (Fig.  4  a),  one  of 


Liebreich's 
Ophthalmoscope. 


1J  in.  to  2  in.  focus,  the  other  2|  in.  to  3  in. 
focus.  In  the  use  of  the  instrument  the 
patient  and  surgeon  sit,  face  to  face,  in  a  room 
from  which  all  extraneous  light  is  excluded 


Fig.  4  a. 


Object  Lens. 


24 


METHODS    OF    EXAMINING    THE    EYE 


by  shutters,  and  an  Argand  lamp  is  placed  at  the  side  of  and  a 
little  behind  the  patient's  head,  with  the  flame  on  a  level  with 
his  eyes.  The  surgeon  holds  the  mirror  vertically,  his  eye 
always  close  to  the  aperture,  and  turns  the  handle  round,  till 
he  succeeds  in  reflecting  the  light  from  the  lamp-flame  into  the 
eye  under  observation.  The  pupil  of  this,  which  it  may,  or 
may  not,  be  necessary  first  to  dilate  with  atropine,  according  to 
its  natural  state  of  dilatation,  now  appears  of  an  orange-red  color. 
Commencing  with  the  ophthalmoscope  held  about  a  foot  from  the 
observed  eye,  the  observer  may,  by  gradually  approximating  the 
mirror,  illuminate  successively  the  cornea,  lens,  and  vitreous, 
and  thus  discover  any  opacities  or  other  anomalies  in  these 
structures.1  By  approximating  the  mirror  as  closely  as  possible 
to  the  observed  eye,  compatibly  with  its  due  illumination,  the 
optic  nerve,  yellow  spot,  and  intra-ocular  vessels  may  be  seen, 
with,  or  without,  the  aid   of  an  eye-piece;  the  choice  of  this 


Fig.  5. 


depends  on  the  relative  refraction  of  the  observed  and  observer's 
eyes.     In  this  method  of  using  the  ophthalmoscope,  which  is 

1  Fortius  purpose  a  feeble  illumiuatiou  should  be  employed. 
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termed  the  direct  method,  the  natural  lenses  of  the  observed  eye 
forming  a  convex  triplet,  an  erect,  virtual,  magnified  image  of 
the  parts  is  seen.  But  by  the  aid  of  one  of  the  object-glasses 
a  larger  field  of  view  and  greater  facility  of  observation  are 
attainable.  The  surgeon  holds  the  object-glass,  at  a  distance  of 
about  its  focal  length  from  the  patient's  eye,  with  his  left  hand, 
whilst  he  holds  the  mirror  with  his  right  about  10  in.  from  the 
eye  (Fig.  5).  By  due  adjustment  of  these  distances  an  inverted 
real  image  of  the  fundus  oculi  may  be  seen.  In  this,  the  in- 
direct method  of  observation,  the  rays  of  light  reflected  from 
the  fundus  oculi  strike  the  object-glass,  and  form  an  inverted, 
real  image,  in  normal  eyes  at,  in  myopic  eyes  within,  in  hyper- 
metropic ones  beyond,  the  focal  length  of  the  object-glass.  The 
distance  at  which  the  image  is  best  seen  varies  with  the  visual 
power  of  the  observer.  If  the  eye  of  the  observer  is  normal, 
hypermetropic,  or  presbyopic,  the  inverted  image  is  improved 
in  distinctness  by  the  addition  of  one  of  the  convex  eye-pieces. 
The  annoyance  produced  by  the  reflections  of  the  flame  from 
the  surfaces  of  the  object-lens  may  be  reduced  to  a  minimum 
by  employing  a  plano-convex  lens,  its  plane  surface  towards 
the  observer,  and  inclining  it  sideways  so  as  to  throw  the  dis- 
turbing reflections  out  of  the  field  of  vision.  When  the  patient 
looks  inwards,  the  object-lens  should  also  be  similarly  inclined, 
so  as  to  avoid  any  distortion  of  the  image  of  the  fundus.  The 
details  of  the  fundus  oculi,  when  viewed  by  means  of  monocular 
ophthalmoscopes,  appear  to  be  all  in  the  same  plane.  The 
depression  of  a  cupped  optic  disk,  or  the  elevation  of  the  retina 
by  a  sub-retinal  effusion,  would  be  rather  inferred  from  the 
bending  of  vessels,  by  the  changing  of  focus  necessary  for  the 
clear  definition  of  each  part,  by  alterations  in  color,  illumina- 
tion, &c,  than  from  any  appearance  of  actual  relief.  In  order 
that  such  ophthalmoscopic  appearances  may  be  correctly  inter- 
preted, both  eyes  are  required  in  the  examination,  and  for  this 
purpose  binocular  ophthalmoscopes  have  been  invented,  which 
supply  in  a  high  degree  the  deficiency  so  frequently  experienced 
in  using  monocular  instruments.  Solidity  of  form,  precise 
localization  of  the  various  objects  seen  in  the  fundus  oculi,  a 
natural  play  of,  and  entire  absence  of  fatigue  to  the  observer's 
eyes  (which  every  one  must  have  felt  after  any  prolonged  use 
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of  a  monocular  instrument),  are  amongst  the  chief  advantages 
of  the  binocular  ophthalmoscope. 

The  Adjusting  Binocular  Ophthalmoscope1  (Fig.  6)  of  Laurence 
and  Heisch  is  a  modification  of  the  original  one  of  Dr.  Giraud- 

Fig.  6. 


Binocular  Ophthalmoscope. 

Teulon.  It  has  two  reflecting  prisms,  E,  E,  behind  the  central 
aperture  of  a  concave  mirror,  K,  and  two  movable  ocular 
prisms,  F,  F,  which  shift  upon  an  horizontal  metallic  plate,  AB, 
and  can  be  adjusted  to  any  required  inclination  by  means  of  a 
screw,  GGr,  carrying  the  nuts  I,  I,  which  work  in  the  slots  H,H. 
The  optical  action  of  the  instrument  is  represented  in  Fig.  7. 

OA  and  OB  are  the  extreme  outer 
rays  of  a  pencil  proceeding  from  a  point 
(O)  of  the  inverted  image  formed  by 
the  ordinary  object-lens;  the  ray  OB  is 
reflected  by  the  prism  B  to  the  prism  D, 
and  hence  to  the  observer's  right  eye 
placed  behind  D.  Similarly  the  ray  OA 
is  reflected  to  the  observer's  left  eye. 
He  then  sees  two  images  of  the  fundus 
oculi.  By  inclining  the  ocular  prisms 
(D  and  C)  inwards  by  the  mechanism 
described  at  Fig.  6,  the  two  images  are 
fused  into  one. 

The  manner  of  using  this  instrument 
differs  but  little  from  that  of  usin^  an 
ordinary     ophthalmoscope,     excepting 
that  the  light  is  placed  above  the  head 
of  the  patient,  and  in  the  same  vertical  plane  as  that  of  the  eye 


1  It  may  be  had  of  Murray  &  Heath,  G9  Jermyn  Street,  London. 
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to  be  examined  (Fig.  8).     The  observer  holds  the  instrument 
horizontally,  with  the  ocular   prisms   opposite   his  eyes,  and 

Fig.  8. 


reflects  the  light  into  the  eye  of  the  patient  by  tilting  the 
mirror  on  its  hinge ;  in  all  other  respects  it  is  used  as  an  ordi- 
nary ophthalmoscope. 

Although  the  binocular  ophthalmoscope  may  be  employed 
for  examining  the  erect  image,  it  is  more  applicable  to  the  indi- 
rect one. 

Whatever  form  of  ophthalmoscope  is  employed,  considerable 
practice  is  required  to  gain  dexterity  in  its  manipulation.  The 
first  object  generally  selected  for  observation  in  the  ocular  fun- 
dus is  the  entrance  of  the  optic  nerve  (papilla  nervi  optici). 

The  Optic  Nerve  (Fig.  9)  enters  the  globe  T*o  of  an  inch  to  the 
inner  side  of  the  macula  lutea :  to  obtain  a  view  of  it,  the 
patient  should  be  desired  to  direct  inwards  the  eye  under  exa- 
mination. A  practical  method  is :  if  the  right  eye  is  being 
examined,  tell  the  patient  to  look  at  your  right  ear,  and  vice 
versa.  Should  the  patient,  however,  fail  to  obey  these  direc- 
tions, the  surgeon  may  readily  bring  the  papilla  into  view  by 
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tracing  up  one  of  the  retinal  vessels  to  its  origin.  The  general 
color  of  the  papilla  is  reddish-gray,  its  precise  apparent  tint 
being,  however,  somewhat  influenced  by  the  effect  of  contrast, 
according  as  the  general  tone  of  the  fundus  is  either  pale,  or 
dark:  the  centre  of  the  papilla  is  often  its  brightest  part. 

The  Retinal  Vessels  radiate  generally  from  the  centre  of  the 
disk.  One  artery  and  two  veins  pass  upwards,  and  the  same 
number  downwards.  Soon  after  leaving  the  papilla  they  divide 
dichotomously  and  ramify  over  the  fundus,  the  smaller  branches 
being  visible  almost  as  far  upwards  as  the  ora  serrata.  The  veins 
may,  not  unfrequently,  be  seen  to  pulsate  spontaneously,  and 
always  so,  if  some  pressure  is  exerted  on  the  globe ;  spontaneous 
pulsation  of  the  arteries  is  a  morbid  phenomenon  {vide  "Glau- 
coma"). No  vessels  are  seen  to  pass  through  the  macula  lutea, 
but  one  may  generally  be  found  curving  above  and  another 
below  it. 

The  Macula  Lutea  (Fig.  10,  y)  may  be  examined  by  desiring 
the  patient  to  look  directly  at  the  image  of  the  flame  formed 
by  the  mirror  of  the  ophthalmoscope,  and  may  best  be  observed 
in  the  eyes  of  young  subjects;  its  outline  is  circular,  its  size 

1  a,  arteries  ;  v,  veins  ;  x,  scleral  zone. 
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somewhat  less  than  that  of  the  papilla  optica,  its  color  darker 
than  that  of  the  adjacent  fundus  ;  at  its  centre  a  dark  red  spot 
(the  foveola)  may  be  observed,  and  around  it  a  light  bluish  halo. 
To  those  who  desire  to  become  more  intimately  acquainted 
with  the  varieties  and  applications  of  the  ophthalmoscope,  we 
can  strongly  recommend  the  treatise  of  Dr.  Zander,  edited  by 
Mr.  Kobert  B.  Carter. 

Subjective  Examination. 

The  subjective  examination  of  an  eye  should  commence  with 
the  investigation  of  its  state  of  vision. 

State  of  Vision. — The  visual  power,  or,  as  it  is  technically 
termed,  the  "acuteness  of  vision,"  is  generally  determined  by 
graduated  test-types ;  the  scale  we  recommend  is  that  of  Dr. 
Snellen,  of  Utrecht.  The  visual  angle  under  which  an  object 
is  seen  has  been  taken  as  the  basis  of  the  system. 

The  minimum  angular  magnitude  of  distinct  vision  is  taken 
as  one  minute.  The  types  are  graduated  in  such  a  manner  that 
their  numbers  correspond  in  Paris  feet  to  the  distance  at  which 
the  image  of  the  breadth  of  the  thick  strokes  of  each  letter 
subtends  the  above  angle  on  the  retina.  If  we  are  dealing  with 
a  normal  eye,  No.  I.  type  ought  to  be  distinctly  legible  as  far 
off  as  one  Paris  foot,  XII.  at  twelve  feet,  XV.  at  fifteen  feet,  &c. 
If  we  designate  by  S  the  acuteness  of  vision  of  a  person,  then, 
in  the  above  examples, 
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L     XII.      XV. 

if,  on  the  other  hand,  an  eye  to  read  I.  has  to  approach  to 
within  half  a  foot  from  it,  to  read  XII.  three  feet,  to  read  XV. 
five  feet,  &c,  then 

I.      2  XII.      4:    =XV.      3 

respectively.  Or,  if  an  eye  at  ten  feet  only  reads  XX.,  at  five 
feet  only  XV.,  &c,  then  #=J  and  J  respectively.  S  is  con- 
siderably influenced  by  age.  The  following  table  exhibits  the 
results  of  the  investigation,  by  Dr.  de  Haan,  of  281  cases  of 
emmetropic  eyes  at  different  ages : — 

At  10  to  20  years S=o?\ 

22 
"  30  years "  =  - 

"5o "     "-S 

14 
"fi0    "  "=20 

"  80     "  "  =1J: 

20 

The  test-types  of  Professor  E.  Jager,  of  Vienna,  consist  of 
ordinary  printers'  letters  ranging  in  size  from  No.  1  (  ««  )  to 
No.  20  (u  8-line  Roman").  Unlike  the  test-types  in  Snellen's 
more  scientific  system,  Jager's  follow  no  other  order  than  that 
of  a  gradual  increase  in  the  size  of  the  letters.1  An  eye  with 
normal  acuteness  of  vision  should  read  Nos.  20  to  18  of  Jager 
at  20  feet. 

A  patient  may  be  so  amblyopic  as  not  to  be  able  to  read  CC 
(Snellen)  at  any  distance.  In  such  a  case  the  ability  to  count 
fingers  at  different  distances  may  be  employed  as  a  rough  test 
of  the  patient's  visual  power.  Or  he  may  only  be  able  to  dis- 
tinguish light  from  darkness ;  even  so  low  a  visual  power  as 
this  admits  of  differences.  These  may  be  tested  by  placing  the 
patient  some  six  feet  from  an  Argand  gas-flame  in  a  dark  room  : 

1  They  possess,  however,  an  advantage  over  Snellen's  types  in  being  those  to 
which  we  are  more  accustomed  in  our  ordinary  reading. 
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he  may  be  able  to  distinguish  either  the  slighter  variations  of 
intensity  of  illumination,  as  the  flame  is  gradually  lowered  or 
raised,  or  only  the  two  extremes — total  darkness  and  intense 
light — as  the  flame  is  either  all  but  extinguished  or  is  raised  to 
its  utmost.  If  a  patient  cannot  distinguish  such  extremes  of 
illumination,  he  has  no  perception  of  light — he  is  "stone-blind." 
In  all  examinations  of  the  perception  of  light,  if  one  eye  only 
be  diseased,  the  other  should  be  completely  covered  with  a 
thick  handkerchief.  Mere  closure  of  the  sound  eye  will  not 
do,  as  sufficient  light  will  penetrate  through  its  closed  lids  to 
indicate  any  changes  in  the  illumination. 

The  refraction  of  the  eye  should  be  tested  with  low-powered 
concave  and  convex  glasses.  For  the  details  vide  the  Chapter 
on  the  Optical  Defects  of  Vision. 

We  may  then  test  the  power  of  adjustment  the  eye  possesses 
to  different  distances — its  accommodation. 

The  following  formula  expresses  the  extent  or  "  range"  of 
accommodation : — 

JL=.i_— !- 

Apr 

p  representing  the  nearest  point  of  distinct  vision  (punctum 
proximum),  r   the  farthest  point    of   distinct  vision  (punctum 

remotum\  and  —  the  range  of  accommodation. 
-A. 

For  determining  the  near-point,  a  sliding  scale  may  be  em- 
ployed similar  to  the  one  represented  in  Fig.  11.    It  consists  of 


Fig.  11. 
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Optometer. 
The  test-type  is  represented  as  exactly  6  inches  from  the  patient's  cornea. 
A  grooved  ring  may  be  added  at  the  corneal  end  for  the  reception  of  lenses. 
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an  ordinary  shoemaker's  rule,  the  fixed  upright  of  which  is  cut 
down  and  notched  out  for  the  reception  of  the  patient's  eye;  to 
the  sliding  upright  are  affixed  three  small  springs,  which  retain 
in  position  an  ordinary  address-card,  on  to  which  the  test-type 
(No.  1  of  Jager  in  ordinary  cases;  larger  types  in  cases  associated 
with  amblyopia,  in  high  degrees  of  myopia,  some  cases  of 
presbyopia,  etc.)  is  pasted.  The  fixed  upright  is  held  so  as  to 
correspond  with  the  surface  of  the  cornea,  and  by  sliding  along 
the  other  movable  one  with  the  test-type  attached  to  it,  we  can 
find  and  read  off  expeditiously  the  near-point  (and  approxi- 
mately the  far-point  in  cases  of  high  and  medium  degrees  of 
myopia). 

If  a  10-inch  convex  lens  be  placed  in  the  grooved  ring,  the 
far-point  may  be  ascertained  in  all  cases.  If,  for  an  eye  (with 
suspended  accommodation)  to  read  the  test-type  distinctly,  the 
sliding  upright  must  be  at  10  in.,  the  eye  is  emmetropic ;  if 
nearer,  the  eye  is  myopic ;  if  further  off,  hypermetropic. 

The  field  of  vision  is  the  extent  of  surface  visible  at  one  time 
by  an  eye,  which  itself  is  immovably  fixed  on  any  one  given 
point.  It  may  be  roughly  estimated  by  directing  the  patient  to 
fix  his  eye  steadily  on  that  of  the  surgeon,  whilst  the  latter 
moves  his  forefinger  outwards  from  that  point  in  various  direc- 
tions, remarking  where,  if  anywhere,  it  vanishes  from  the 
patient's  view,  and  taking  care  that  the  patient  during  the  whole 
examination  maintains  his  eye  fixed  in  its  central  position.  If 
an  exact  determination  of  the  field  of  vision  be  required,  the 
patient  should  be  seated  before  a  board  on  which  is  stretched  a 
large  sheet  of  dead-black  paper.1  The  patient  should  be  12 
inches  from  the  paper,  and  for  the  sake  of  comparing  the  results 
of  different  cases,  the  visual  field  should  always  be  taken  at  one 
and  the  same  distance.  The  surgeon  then  takes  a  piece  of 
white  chalk,  attached  to  a  long  black  handle,  and  on  the  centre 
of  the  paper  makes  a  cross  (x),  on  which  the  patient  is  to  fix 
his  eye  steadily  during  the  whole  examination.     The  surgeon 

1  We  have  lately  employed  a  thick  layer  of  such  sheets,  stuck  together  along 
their  borders,  as  sheets  of  blotting-paper  are  in  blotting-pads.  As  soon  as  the 
field  is  taken  the  sheet  may  be  detached  and  preserved  in  a  portfolio  for  future 
reference. 
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then,  moving  the  chalk  from  the  circumference  towards  the 
central  cross,  stops  short,  and 
marks  with  a  dot  the  point  at 
which  the  patient  first  sees  the 
chalk,  perhaps  but  indistinctly. 
He  then  moves  the  chalk  still 
further  inwards,  until  it  reaches 
a  second  point,  where  it  is  quite 
distinctly  seen  by  the  patient, 
and  there  he  makes  a  second  dot. 
Such  movements  are  then  con- 
ducted, from  different  sides  of 
the  paper.  A  line  is  now  drawn 
connecting  the  inner  series  of 
dots  and  a  second  one  connect- 
ing the  outer.  The  space  included  by  the  inner  line  represents 
the  field  of  distinct  vision,  that  between  the  outer  and  inner  lines 
the  field  of  indistinct  vision  ;  or  only  one  field,  more  or  less  dis- 
tinct, may  be  traceable.  The  maps  thus  obtained  exhibit  the 
most  varied  forms,  are  not  uncommonly  of  considerable  diag- 
nostic or  prognostic  value,  and  should  be  preserved  with  the 
records  of  cases.  The  adjoined  diagram  (Fig.  12)  represents  such 
a  map. 

A  person  may  see  perfectly  with  either  eye  separately,  but 
not  be  able  to  use  the  two  eyes  harmoniously.  Two  cases 
present  themselves. 

1.  The  person  only  sees  with  one  eye  at  a  time  ;  he  does  not 
enjqy  binocular  vision.  Whether  he  do  so,  or  not,  is  best 
ascertained  by  placing  a  piece  of  colored  glass  before  one  eye, 
and  a  prism  with  its  base  upwards  or  downwards  before  the 
other,  and  then  causing  him  to  look  at  a  candle- flame.  If  bin- 
ocular vision  is  present,  he  sees  two  flames,  one  colored,  the 
other  not,  one  above  the  other ;  if  not  present,  he  sees  but 
one  flame,  colored  or  not,  accordingly  as  he  sees  with  the  one 
or  other  eye. 

With  moderately  intelligent  patients,  a  ready  method  is  to 
direct  them  to  look  at  a  slide  with  words  so  arranged  as  to 
undergo  an  optical  transposition  when  seen  through  a  stereo- 
scope;   the  word  on   the  left  hand  of  the  diaphragm  of  the 
3 
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stereoscope  appears  to  the  patient  to  be  on  its  right,  and  vice 
versa.     For  instance,  supposing  the  words  on  the  card  to  be 

SIGHT  |  DOUBLE 

they  would  appear  through  the  stereoscope  to  a  patient  posses- 
sing binocular  vision  as 

DOUBLE         |  SIGHT 

But  if  the  vision  of  either  eye  be  defective,  it  is  easy  to  deter- 
mine the  fact  by  the  patient's  statement  as  to  which  word  he 
sees.  In  cases  of  squint,  where  no  extreme  amblyopia  exists, 
the  right  or  left  hand  word  may  be  seen  alternately,  with 
greater  or  less  distinctness,  by  closing  either  eye  in  turn,  but 
the  two  words  cannot  generally  be  seen  at  once.  Pictures  may 
be  employed  in  place  of  the  words.  This  may  be  done  by 
cutting  any  small  picture  in  halves,  and  transposing  the  two 
sides.  "Optical  transpositions"  embracing  several  subjects — 
principally  of  a  comic  character,  prepared  upon  this  plan,  have 
been  published  by  Mr.  William  Spooner,  379  Strand,  London. 

The  above  remarks,  mutatis  mutandis,  are  of  course  appli- 
cable to  the  case  of  a  patient  who  is  really  blind  of  one  eye. 

Where  blindness  of  one  eye  is  simulated,  the  test  is  certain, 
if  care  is  taken  not  to  let  the  patient  see  the  slide  before  putting 
it  into  the  stereoscope — which  for  the  purpose  should  be 
inclosed  on  all  sides  with  ground  glass.  The  patient  would, 
from  the  fact  of  the  transposition,  expose  the  fraud  by  his  own 
evidence,  and  condemn  himself  out  of  his  own  mouth.1 

Persons  who  do  not  possess  binocular  vision  are  incapable  of 
appreciating  the  effects  of  the  ordinary  stereoscope. 

2.  The  person  uses  both  eyes,  but  cannot  direct  them  to  one 
and  the  same  point  at  the  same  time — he  then  sees  double. 
For  the  details  of  double-vision  we  refer  the  reader  to  the 
Chapter  on  the  Diseases  of  the  Muscles. 

•  At  the  third  meeting  of  the  International  Society  of  Ophthalmology,  held  at 
Paris  last  year,  Dr.  Wel^  proposed  placing,  before  the  simulated  blind  eye  a 
prism  with  its  base  outwards  or  inwards:  if  the  eye  is  truly  amaurotic,  it  will 
exhibit  no  movement ;  if  not,  the  eye  will  squint  inwards  or  outwards,  respect- 
ively. M.  Javal  stated  that  interposing  a  ruler  or  pencil  between  the  person, 
and  a  book,  and  finding  that  he  reads  as  well  as  if  nothing  were  interposed, 
would  detect  the  simulation. 
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Other  subjective  symptoms  of  visioo,  such  as  half-vision 
(hemiopia),  muscas  volitantes,  scotomata,  visual  spectra  (lumin- 
ous appearances,  iridescent  vision,  &c),  will  be  alluded  to  under 
the  diseases  of  which  they  are  the  symptoms. 

Pain  is  a  prominent  symptom  of  many  inflammations  of  the 
eye ;  but  it  should  be  borne  in  mind  that  the  most  serious  mis- 
chief may  be  going  on  in  the  deeper  structures  without  being 
indicated  by  any  pain.  The  reverse  of  pain,  loss  of  sensibility, 
is  often  observed  in  the  cornea  in  cases  of  glaucoma,  and  we 
have  also  noticed  that  leucomata  of  the  cornea  are  frequently 
remarkably  devoid  of  sensibility. 
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CHAPTER    II. 

GENERAL  REMARKS  ON  OPHTHALMIC  OPERATIONS. 

The  following  general  remarks  on  operations  on  the  eye  may 
prove  useful  to  the  practitioner : — 

Preliminary  Considerations. 

Before  determining  on  an  operation,  it  should  be  well  con- 
sidered whether  the  advantages  likely  to  accrue  from  its  per- 
formance are  commensurate  with  the  risks.  To  extract  a 
cataract  from  an  amaurotic  eye,  to  attempt  to  restore  vision  by 
iridectomy  in  a  case  of  confirmed  glaucoma,  &c,  are  extreme 
cases,  which  need  but  be  adverted  to ;  but  other  more  refined 
considerations  may  present  themselves — the  propriety  of 
dividing  the  external  rectus  in  a  case  of  muscular  asthenopia, 
of  extracting  a  cataract  from  a  patient  who  is  blind  of  the  other 
eye,  and  so  forth. 

Having  once  determined  on  an  operation,  some  tact  is  required 
in  proposing  it  to  the  patient.  The  surgeon  should  speak 
decidedly  and  to  the  point.  Nothing  tends  more  to  shake  a 
patient's  confidence  than  a  vacillating  and  doubtful  demeanor 
on  the  part  of  the  practitioner.  The  surgeon  should  neither 
commit  himself  to  rash  promises,  nor  intimidate  his  patient  by 
needless  anxieties.  We  would  especially  advise  that  the  details 
of  operations  should  not  be  entered  into.  To  discuss  them 
can  do  no  good ;  it  may  do  some  harm;  the  patient  broods  over 
matters  he  but  imperfectly  understands;  his  composure  and 
spirits  suffer,  as  well  as  his  confidence  in  his  medical  attendant. 

Before  removing  an  eyeball,  the*  patient  should  always  be 
told,  in  the  presence  of  a  witness,  exactly  what  is  going  to  be 
done.  We  have  known  a  case  where  a  surgeon  who  neglected 
this  precaution  was  threatened  with  an  action ;  for  a  popular 
notion  prevails  that  in  most  operations  upon  the  eye,  it  is  com- 
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pletely  removed  from  its  socket,  and,  after  certain  mysterious 
manipulations,  replaced. 

Generally  speaking,1  no  serious  operation  should  be  under- 
taken without  submitting  the  patient  to  a  few  days'  "  prepara- 
tion ;"  otherwise,  should  the  case  turn  out  badly,  the  surgeon 
will  be  sure  to  be  blamed  for  the  want  of  preparation.  The 
preparation  may  be  either  real  or  simply  the  administration 
of  some  placebo.  Some  patients,  especially  those  who  have  led 
a  dissipated  or  exposed  life,  really  require  dietetic  and  general 
medical  treatment  previous  to  an  operation. 

The  Operation. 

During  the  performance  of  all  operations  it  is  essential  that 
the  patient's  head  and  eye  be  perfectly  still.  The  parts  to  be 
operated  on  are  so  small,  and  in  such  close  contact  with  one 
another,  that  any  restlessness  or  sudden  start  on  the  part  of  the 
patient  may  cause  the  wounding  of  important  structures,  and 
possibly  total  loss  of  sight.  It  may  be  well,  therefore,  here  to 
describe  the  apparatus  and  instruments  in  use  for  steadying  the 
patient's  head  and  eyes. 

Immobility  of  the  head  is  secured  by  Mr.  Laurence's  head- 
rest (or  cephalostat),  the  construction  of  which  will  be  under- 
stood by  reference  to  the  annexed  figure : — 


Head-rest,  or  Cephalostat. 

1  There  are  exceptions  to  this  rule  ;   e.g.,  in  acute  glaucoma,  the  sooner  iridec- 
tomy is  performed  the  better. 
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U,  Y  are  two  uprights,  concave  internally,  where  they  are 
lined  with  slightly-padded  leather;  Y  is  movable,  horizon- 
tally, towards  the  fixed  one  (U)  by  a  thumb-screw  (T),  which 
works  through  a  nut  let  into  the  third  (fixed)  upright  (W).  P 
is  an  inclined,  hard,  padded  pillow,  sloping  from  between  U 
and  V  downwards  on  to  the  operating-couch,  to  which  the  frame 
(F  F)  of  the  apparatus  is  fastened  by  two  screws  (S  and  S').  The 
patient  lies  upon  the  couch,  with  his  head  resting  on  the  upper 
part  of  the  pillow  (P),  between  the  uprights  (U  and  Y).  The 
movable  upright  (Y)  is  then  screwed  up,  till  it  meets  the  cor- 
responding side  of  the  head,  and  between  the  two  uprights  (U 
and  Y)  the  head  is  thus  firmly  fixed.  We  need  hardly  say 
every  part  of  this  apparatus  must  be  firmly  constructed.  The 
uprights  (U  and  Y)  must  thin  off  gradually  upwards,  as  in  the 
figure,  so  that  their  upper  edges  may  not  be  in  the  way  of  the 
operator.  By  the  space  between  their  summits  being  less  than 
that  between  their  centres,  the  head  is  prevented  moving  for- 
wards ;  the  lateral  compression  prevents  it  moving  sideways ;  a 
ridge  of  the  pillow  prevents  it  moving  downwards ;  whilst  a 
second,  hollowed  wooden  one  (H)  prevents  it  moving  upwards. 
In  fact,  if  the  apparatus  is  properly  made,  the  patient's  head  is 
thoroughly  and  efficiently  fixed. 

With  this  apparatus,  when  chloroform 
is  not  given,  we  need  no  longer  the  hands 
of  an  assistant,  so  often  in  the  way  of  the 
operator,  to  "  steady"  the  head ;  or,  if 
chloroform  is  given,  we  need  not  antici- 
pate any  of  those  convulsive  starts  of  the 
head,  not  uncommon,  especially  when  the 
patient  is  getting  out  of  the  influence  of 
the  chloroform.  The  apparatus,  in  fact, 
is  a  very  useful  assistant :  for  it  does  all 
that  is  required  of  it,  without  being  in  the 
surgeon's  way. 

This  useful  apparatus  has  been  much 
improved  in  its  construction  by  the  firm 
of  Weiss  &  Son.  We  subjoin  a  figure  of 
the  new  form:  All  the  parts  of  the  above 
instrument  are  of  metal ;  this  renders  them 
less  thick  and  cumbersome — steadiness  is 


Fig.  14. 
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better  insured  by  the  two  rods  of  iron,  above  and  below  the  fixing 
screw-rod.  The  appendages  below  the  body  of  the  instrument 
are  for  screwing  it  on  to  the  sides  of  the  operating  couch.  The 
mechanism  of  the  screw,  by  which  the  movable  lateral  head- 
plate  is  closed  against  the  side  of  the  patient's  head,  is  especially 
ingenious  on  the  part  of  Messrs.  "Weiss. 

Fig.  15. 


When  the  ferule  A  is  in  the  position  indicated,  the  screw-rod 
is  unconflned  and  may  be  moved  to  and  fro  freely.  When  the 
ferule  is  slid  to  *,  it  passes  over  a  curved  brass  spring,  and 
the  screw-rod  is  locked  and  can  only  be  moved  by  the  ordinary 
screw-action.  By  this  mechanism  the  head-plate  may  be  at 
once  placed  firmly  against  the  side  of  the  head  and  at  once  re- 
moved, without  any  screw-action  whatever.  The  patient's  head 
may,  in  a  word,  be  instantly  confined  within  the  instrument  and 
as  instantly  released  from  it. 

The  eyelids  are  separated  and  retained  apart  by  means  of  a 
speculum.  Fig.  16  represents  the  ordinary  wire  speculum,  which, 
however,  has  the  disadvantages  of — 1st,  not  separating  the  lids 


Fig.  16. 


Fig.  17. 


Specula. 
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in  their  entire  lengtn ;  and  2d,  causing  unequal  pressure  along 
the  borders  of  the  lids,  so  that,  whenever  the  patient  resists 
more  or  less  violently  by  spasmodic  action  of  the  orbicularis, 
the  lids  are  forced  over  or  under  the  wires,  the  part  of  the 
eyeball  exposed  to  view  being  thus  materially  diminished.  Mr. 
Laurence  has  obviated  these  difficulties,  by  substituting  for  the 
wires  which  should  separate  the  eyelids  grooves  of  metal — 
troughs,  so  to  say,  which  receive  the  eyelids  and  completely 
prevent  their  overlapping  (Fig.  17). 

The  screw  upon  the  side  wire  is  for  the  purpose  of  separating 
the  lids  to  any  required  distance  apart. 


Fig.  18. 


Fig.  19. 


In  most  operations,  such  as  paracentesis,  iridectomy,  and 
extraction,  the  globe  should  be  fixed  by  seizing  the  conjunctiva 
and  sub-conjunctival  fascia  at  a  point  opposite  to  that  at  which 

the  incision  is  commenced.  The 
forceps  for  this  purpose  should 
be  finely  toothed ;  and  if  pos- 
sible applied  over  the  insertion 
of  one  of  the  recti  muscles. 
Operations  on  the  eyelids  are 
greatly  facilitated  by  the  eyelid 
tourniquet  of  Dr.  Snellen  (Fig. 
18) — a  vast  improvement  on 
the  old  ring-forceps  (pince- 
anneau)  of  Desmarres — which 
are  only  well  applicable  to 
small  tumors  of  the  lid. 

Mr.  Laurence  has  slightly 
modified  Snellen's  forceps  (Fig. 
19),  so  as  to  embrace  the  outer 
and  inner  parts  of  the  border 
of  the  eyelid  in  their  grasp — 
which  Snellen's  instrument 
does  not — and  has  adapted  the 
same  principle  to  the  lower 
eyelid.  With  these  instruments 
all  operations  on  the  eyelids 
may  be  performed  with  the 
lidTourniqdp  same  facility  as  on  the  dead 
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subject,  the  flow  of  blood  being  entirely  checked,  and  sensibility 
also  partially  deadened. 

With  such  a  combination  of  fixing-apparatus  as  the  head- 
rest, groove-stop  speculum,  and  toothed  forceps,  we  have  over 
and  over  again  operated  without  chloroform  on  irritable  and 
unruly  patients,  to  whom,  either  on  account  of  the  trifling 
nature  of  the  operation  or  for  other  reasons,  it  has  been  thought 
unadvisable  to  administer  chloroform. 

Chloroform. — The  advisability  of  administering  chloroform  is 
determined  to  some  extent  by  the  wishes,  but  principally  by  the 
behavior  of  the  patient.  A  good  test  of  his  ability  to  bear  pain  in 
the  introduction  of  a  speculum.  Should  he,  spasmodically,  resent 
its  presence,  chloroform  should  be  given,  supposing  him  to  be 
a  fit  subject  for  its  administration ;  but  if  he  appears  to  bear 
the  speculum  well,  and  promises  to  remain  perfectly  still,  many 
operations,  such  as  those  on  the  lids  and  muscles,  may  be  done 
without  it. 

The  special  dangers  of  chloroform  in  eye-operations  have 
been  greatly  exaggerated.  In  no  operation  on  the  human  body 
is  perfect  quietude  of  the  parts  more  required  than  in  the  ex- 
traction of  cataract.  Yet  it  is  just  in  this  very  operation  that 
the  most  emphatic  veto  has  been  placed  on  chloroform.  Expul- 
sion of  the  vitreous  humor  or  intra-ocular  hemorrhage  caused 
by  vomiting,  have  been  said  to  be  probable  consequences  of  its 
administration.  Preconceived  opinion  has  been  invoked  in 
place  of  experience.  We  have  now  for  upwards  of  five  years 
administered  chloroform  in  every  kind  of  operation  on  the  eye 
without  one  single  bad  result  that  could  be  attributed  to  the 
chloroform,  even  although  in  several  cases  its  administration 
has  been  followed  by  vomiting.  We  have  found  it  chiefly 
indicated  in  the  very  operation  in  which  it  has  been  specially 
forbidden — in  the  extraction  of  cataract.  How  often  have  we 
seen  operators  hurry  through  this  procedure,  glad  "  to  get  it 
over,"  lest  it  should  be  marred  by  some  movement  of  the 
patient !  Professor  Jacobson  stated  at  the  Heidelberg  Congress 
of  1864,  that  in  about  1500  cases  in  which  chloroform  had 
been  administered,  in  a  period  of  five  years,  on  no  occasion 
had  any  signs  of  danger  occurred ;  and  that  vomiting  exerted 
no  deleterious  influence,  if,  as  soon  as  its  advent  became  appa- 
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rent,  the  eye  was  properly  protected  by  a  cotton-wool  com- 
press; that  if  the  chloroform  had  been  given  to  the  full  extent, 
no  spasms  of  the  ocular  muscles  or  convulsions  took  place 
during  the  operation.  Dr.  Little  has  reported  twenty  flap- 
operations  for  cataract  performed  under  chloroform  by  Mr. 
Thomas  Windsor:  "In  no  case  did  chloroform  appear  to  have 
any  injurious  influence."1  When  chloroform  is  given,  it  is 
necessary  that  complete  anaesthesia  should  be  produced ;  other- 
wise the  involuntary  movements  of  the  patient  are  more  dan- 
gerous than  his  voluntary  ones  would  have  been:  the  latter  may 
be  anticipated  and  controlled  ;  the  former  cannot. 

Before  operating,  the  surgeon  should  see  that  his  patient  is  in 
a  good  light,  and  that  every  instrument  he  is  likely  to  want  is 
on  a  small  table  by  his  side.  An  assistant  should  hand  each  in- 
strument as  it  is  required,  and  cotton-wool  and  bandages  should 
be  ready  at  hand.  It  is  of  great  importance  that  operations 
upon  the  eye  should  be  performed  deliberately,  slowly,  and  pre- 
cisely. So-called  "  brilliant"  operations  may  end  in  dull  results. 
Protracted  instrumental  interference  with  the  parts  behind  the 
cornea  is  greatly  to  be  deprecated,  as  it  is  frequently  attended 
by  unfortunate  consequences.  The  instruments  should  be 
small,  and  introduced  as  few  times  as  possible  into  the  anterior 
chamber. 

We  have  repeatedly  remarked  the  unfortunate  results  that 
follow  the  slightest  injuries — especially  those  of  a  contused 
character — inflicted  on  the  iris;  injuries  which,  as  far  as  their 
immediate  evidence  is  concerned,  may  completely  elude  the  first 
observation  of  the  operator.  Scarcely  any  living  structure 
inflames  so  readily  as  the  iris;  and  from  none  is  there  a  greater 
tendency  to  the  spread  of  inflammation  to  the  adjacent  tissues. 

Lastly,  we  would  add,  how  greatly  the  results  of  operations 
on  the  eye  depend  on  the  care  and  solicitude  bestowed  on  the 
after-treatment  of  the  patients.  It  would  lead  us  too  far  to 
enter  into  so  wide  a  subject,  nor  would  it  tend  to  any  good.  It 
is  one  only  to  be  learned  by  carefuj  observation  and  experience. 

1  Ophthalmic  Review,  vol.  ii.  p,  353. 
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CHAPTER  III. 
DISEASES  OF  THE  ORBIT. 

Periostitis  of  the  Orbit. 

Periostitis  of  the  orbit  may  be  either  acute  or  chronic.  The 
pain  accompanying  it  is  widely  spread,  of  a  very  severe  charac- 
ter, and  increases  at  night.  When  the  anterior  part  of  the  orbit 
is  affected,  tenderness  is  experienced  upon  pressing  the  eye- 
ball with  the  finger  against  some  one  spot  of  the  orbital  walls; 
but  wThen  the  inflammation  is  limited  to  the  posterior  part,  this 
sign  may  be  entirely  absent.  Exophthalmos  is  sometimes  pro- 
duced, and  the  globe  is  often  pressed  downward  or  to  one  side. 
The  protrusion  of  the  eyeball  develops  itself  very  gradually, 
and  in  some  cases  does  not  occur  at  all.  The  skin  and  subcu- 
taneous cellular  tissue  become  involved  only  slowly;  suppura- 
tion may,  exceptionally,  ensue  in  connection  with  the  diseased 
membrane,  and  a  vast  infiltration  of  the  cellular  tissue  may 
occur,  when  the  original  disease  loses  its  own  characteristics 
amidst  the  symptoms  of  the  cellular  infiltration.  If  the  disease 
goes  on,  caries  of  the  adjacent  bones  may  result.  The  vision 
of  the  affected  eye  may  be  only  slightly  affected,  or  may  become 
totally  extinct.  Diplopia  is  produced  when  the  movements  of 
the  globe  are  interfered  with. 

The  treatment  of  acute  periostitis  should  be  actively  anti- 
phlogistic. When  the  case  has  become  chronic,  the  iodide  of 
potassium  combined  with  sarsaparilla  should  be  given.  If  any 
swelling  occur  in  which  fluctuation  can  be  felt,  an  exploratory 
puncture  should  be  made,  and  free  exit  given  to  the  fluid,  if 
any  escape. 

Periostitis  is  sometimes  followed  by  nodes,  producing  protru- 
sion of  the  eyeball,  which  may  yield  to  the  exhibition  of  the 
iodide  of  potassium.  The  following  case  affords  a  good  illustra- 
tion of  this : — 
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Case  1. — Periodic  Exophthalmos  of  either  Eye,  dependent  on 
Rheumatic  Periostitis  of  the  Orbit. 

Jane  G.,  set.  35,  was  admitted  into  University  College  Hos- 
pital, under  the  care  of  Mr.  Erichsen,  in  the  summer  of  1854, 
for  a  protrusion  of  the  right  eyeball,  that  had  existed  for  four 
months.  The  eyeball  was  considerably  thrust  forward  from  its 
socket,  but  was  itself  not  enlarged,  nor  could  any  tumor  be 
felt  behind  it;  but  just  below  the  external  commissure  of  the 
eyelids  was  a  small,  hard,  but  slightly  elastic  projection,  con- 
nected with  the  margin  of  the  orbit.  The  tunics  of  the  eye 
were  somewhat  congested ;  the  vision  of  either  eye,  tested 
roughly,  appeared  perfect.  She  experienced  hardly  any  pain 
in  the  eye,  but  most  severe  pain  commencing  in  the  cheek-bone, 
radiating  hence  to  the  temple,  forehead,  and  root  of  the  nose. 
The  eyes  had  been  affected  with  nystagmus  from  childhood. 
The  precise  nature  of  this  case  of  exophthalmos  was  very 
clearly  brought  out  by  several  concomitant  facts.  These  were, 
the  existence  of  a  number  of  hard  tumors  connected  with  bones 
or  tendons ;  there  were  such  growths  on  the  inner  aspect  of  the 
right  tibia,  over  the  left  tibia,  above  the  right  elbow,  and  on 
the  tendon  of  the  right  biceps  flexor  cruris.  All  these  tumors 
presented  the  same  characters ;  they  were  hard,  smooth,  and 
indolent,  and  had  existed  for  about  eleven  years. 

Th*e  protrusion  of  the  eyeball  and  some  of  the  tumors  had 
on  several  occasions  disappeared  under  treatment,  and  subse- 
quently reappeared.  She  had  at  times  suffered  severe  pain  in 
the  legs,  especially  at  night,  when  she  got  warm  in  bed.  She 
had  rheumatic  fever  four  times,  and  had  suffered  more  or  less 
from  rheumatism  for  many  years.  Her  general  symptoms  had 
often  come  on  after  exposure  to  cold,  and  were  always  aggra- 
vated by  it.  Her  mother  had  suffered  dreadfully  from  "rheu- 
matics." The  patient  herself  was  of  a  lymphatic,  highly  nervous 
temperament :  she  positively  denied  ever  having  had  any  symp- 
toms of  syphilis.  Her  father,  she  "  used  to  think,  had  some-. 
thing  wrong :"  she  was  a  poor,  weakly  child  when  born ;  but 
was  not  aware  of  ever  having  had  any  blotches  on  the  body. 
She  was  married,  and  had  one  child,  and  one  miscarriage.  She 
had  been  salivated  several  times  for  rheumatism,  and  had  taken 
"  pounds"  of  iodide  of  potassium,  which  was  the  only  medicine 
that  ever  dissipated  the  nocturnal  pains  in  her  legs.  This  pa- 
tient was  treated  with  iodide  of  potassium  in  the  hospital,  and, 
after  a  time,  the  exophthalmos  disappeared,  and  she  left  con- 
valescent. 

In  February  of  the  following  year  she  was  readmitted  into 
the  hospital  for  most  distressing  hemicrania  on  the  right  side. 
The  eye  was  not  protruded,  but  exhibited  considerable  conjunc- 
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tivitis  and  chemosis;  the  orbital  growth  was  still  there.     She 
again  recovered  under  iodide  of  potassium. 

The  following  year  she  was  readmitted  for  a  relapse  of  her 
symptoms.  This  time  they  affected  the  opposite  (left)  side  of 
her  head;  severe  hemicrania  and  slight  but  decided  exophthal- 
mos. The  right  side  of  the  head  and  the  right  eye  had  remained 
permanently  well,  since  she  was  last  in  the  hospital,  some  ten 
months  previously. 

Cellulitis  of  the  Orbit. 

Cellulitis  of  the  Orbit  is  characterized  by  dull  pains  in 
the  orbit,  by  more  or  less  exophthalmos,  and  by  limited  mobility 
of  the  eye,  caused  by  exudation  into  the  cellular  tissue,  and  by 
remarkable  tenderness  when  the  eye  is  pressed  backwards 
against  its  cushion  of  fat.  The  sight  of  the  affected  eye  may 
be  only  slightly  impaired,  or  wholly  extinct.  The  disturbance 
of  vision  is  caused,  either  by  the  process  of  exudation  extending 
to  the  cellular  tissue  of  the  optic  nerve,  or  by  the  retinal  circu- 
lation becoming  obstructed,  followed  by  congestion  and  serous 
infiltration  of  the  papilla.  The  amblyopia  has  also  been  known 
to  result  from  a  separation  of  the  retina,  due  to  obstruction  of  the 
choroidal  circulation.  The  eyelids  soon  become  red  and  cede- 
matous,  and  suppuration  readily  occurs.  The  matter  may  either 
present  itself  behind  the  conjunctiva  or  beneath  the  skin  of  the 
eyelid.  During  the  acute  stage  of  cellulitis,  active  antiphlo- 
gistic treatment  should  be  employed,  but  when  signs  of  abscess 
have  become  manifest,  lukewarm  fomentations  and  poultices 
should  be  used,  and,  as  soon  as  fluctuation  is  detected,  the 
matter  should  be  evacuated,  by  a  free  incision,  at  the  spot  where 
the  abscess  points. 

Case.  2. — Traumatic  Cellulitis  of  the  Orbit ;  Spontaneous  Opening 
of  Abscess ;   Cure. 

Maria  J.,  set.  15,  the  night  previous  to  her  application  at  the 
hospital  (May  25,  1864),  was  struck  on  the  left  eye  with  a 
fencing  sword.  Considerable  bleeding  ensued  from  between 
the  lids.  When  we  saw  her,  there  was  considerable  swelling 
of  the  lids  and  conjunctiva ;  the  pupil  was  dilated  and  fixed, 
whilst  that  of  the  uninjured  eye  was  contracted  and  active;  she 
was  suffering  great  pain  in  the  eye  and  left  side  of  the  head  ; 
the  state  of  vision  could  not  be  investigated  from  the  agitated 
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state  of  the  patient,  and  from  the  great  pain  she  was  in.  There 
was  no  external  wound  of  the  lid  or  eyeball.  She  was  ordered 
two  drops  of  liq.  opii  sed.  three  times  a  day,  and  lot.  plumbi. 
May  31st. — Lids  still  considerably  swollen  ;  considerable  pro- 
trusion of  globe,  with  loss  of  power  of  everting  it,  and  dimin- 
ished power  of  inverting  it.  Pupil  widely  dilated,  fundus  oculi 
normal ;  reads  16  (Jager)  close  to  her. 

R. — Hydrarg.  c.  cret.  gr.  iij,  omni  nocte; 
and  01.  Jec.  aselli  3j,  ter  in  die. 

Up  to  this  time  she  had  been  treated  as  an  out-patient;  she 
was  then  taken  into  the  hospital.  After  a  time,  pus  began  to 
discharge  from  an  opening  below  the  globe,  and  from  that  time, 
the  symptoms  gradually  subsided.  The  exophthalmos  and 
diminished  mobility  of  the  eye  disappeared  entirely;  but  the 
pupil  of  the  uninjured  eye  still  continued  a  line  wider  than  that 
of  the  other  eye,  and  the  contractile  power  of  the  iris  remained 
impaired.  When  last  examined,  she  read  with  the  injured 
eye  (with  30  in.  convex)  No.  19  (Jager)  at  20  feet ;  with  the 
sound  eye  without  a  glass  No.  18  at  the  same  distance. 

Tumors  of  the  Orbit. 

Tumors  of  the  Orbit,  whatever  their  nature,  give  rise  to  a 
certain  set  of  symptoms  common  to  all.  The  eyeball  is  pro- 
traded  from  its  socket — exophthalmos — its  mobility  in  some 
directions,  depending  on  the  situation  of  the  tumor,  is  impaired; 
in  consequence  of  which,  binocular  diplopia  may  exist.  The 
pressure  on  the  eyeball  may  impair,  or  altogether  abolish, 
vision,  cause  more  or  less  pain  in  the  eye  and  orbit,  and  may 
even  lead  to  destructive  inflammation  of  the  eye ;  or  the  tumor 
may  destroy  the  orbital  walls,  invade  the  brain  or  antrum,  and 
cause  corresponding  symptoms. 

The  following  are  the  chief  kinds  of  tumors  met  with  in  the 
orbit: — 

1.  Periosteal  Growths. — These  are  usually  of  a  syphilitic  or 
rheumatic  character ;  and  often  subside  under  the  treat- 
ment of  the  diatheses  in  which  they  originated. 

2.  Bony  Tumors. — These  may  resemble  the  preceding  group 
in  their  origin,  or  may  arise  apparently  from  traumatic 
causes,  or  spontaneously.  These  tumors  may  be  of  a 
spongy,  soft  character,  may  be  invested  by  a  thin  osseous 
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shell,  or  may  be  of  a  firm,  at  times  dense,  ivory  structure. 
The  extirpation  of  these  osseous  growths,  if  deemed  ad- 
visable, may  be  undertaken  on  general  surgical  principles. 

3.  Encysted  Tumors. — These  generally  become  apparent  as 
tense  elastic  swellings  between  the  eye  and  its  socket. 
The  cyst  may  contain  a  serous  fluid,  or  solid,  fatty,  or 
boiled-rice-like  matter,  or  even  hairs,  or  aborted  teeth. 
If  the  contents  of  the  cyst  are  fluid,  simple  punctures,  or 
punctures  combined  with  iodine  injections,  snipping  off  the 
end  of  the  tumor,  and  stuffing  its  cavity  with  lint,  or 
applying  caustic  to  it,  may  be  tried,  or  its  complete  extir- 
pation attempted,  the  last  being  the  practice  to  be  adopted 
in  case  the  cyst  has  solid  contents. 

4.  Sarcomatous  Tumors. — Under  this  head  are  comprised  all 
those  solid  growths  not  of  a  cancerous  nature.  They  may 
be  extirpated  without  or  with  the  eyeball,  according  as 
this  is,  or  is  not,  implicated  in  the  growth. 

5.  Cancerous  Tumors, — During  the  earlier  stages  of  such 
tumors  of  the  orbit,  their  situation  may  be  diagnosed  by 
the  signs  given  at  the  head  of  this  section  as  compared 
with  those  given  under  the  head  "  Tumors  of  the  Eyeball." 
In  the  latter  stages,  both  forms  of  diseases,  as  regards 
course,  treatment,  and  termination,  are  essentially  the  same. 

Case  3. — Melanotic  Cancer  of  the  Orbit;  Operation;  Recurrence ; 

and  Death. 

A  woman,  set.  62,  had  suffered  for  eight  or  nine  months  from 
a  protrusion  of  the  eyeball.  The  eyeball  was  protruded  from 
its  socket,  but  apparently  not  enlarged  itself;  it  was  insensible 
to  light.  The  interior  of  the  eye  was  illuminable,  but  no  details 
could  be  observed.  The  patient  suffered  great  pain,  which  she 
referred  to  the  temple  and  side  of  the  head. 

Mr.  Laurence  removed  the  tumor  together  with  the  eyeball, 
which  was  found  to  be  firmly  imbedded  in  its  substance ;  the 
growth  was  enveloped  in  a  fine  pseudo-cyst  of  cellular  tissue, 
and  presented  all  the  obvious  and  microscopic  characters  of 
melanotic  cancer ;  the  eyeball  itself  was  free  from  any  morbid 
deposit;  the  vitreous  was -fluid;  the  retina  partly  detached; 
the  lens  nebulous.  The  tumor  recurred  in  situ  in  about  three 
months,  when  Mr.  Laurence  transferred  the  case  to  Mr.  Weeden 
Cooke.     The  patient  died  in  about  three  months  afterwards,  by 
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which  time  the  secondary  tumor  of  the  orbit  had  attained  the 
size  of  a  cricket-ball,  and  melanotic  deposits  were  found  within 
the  cranium. 

6.  Aneurism  of  the  Orbit  is  a  rare  disease,  especially  in  Ger- 
many, in  which  country,  according  to  Geisler,  but  one 
case  has  ever  been  recorded  [by  Passavant.]  Yon  Graefe 
has  in  upwards  of  100,000  patients  not  seen  a  single  case. 
An  equally  remarkable  fact  is  that  two-thirds  of  the  cases 
have  happened  in  England.  The  symptom  pathognomonic 
of  orbital  aneurism  is  protrusion  of  the  eyeball  accompa- 
nied by  a  bruit  which,  synchronous  with  the  pulse,  may 
extend  from  the  orbital  region  to  the  forehead,  temples, 
and  even  over  the  whole  head.  In  the  majority  of  cases 
a  pulsation  may  be  felt  over  the  eye.  Pressure  on  the 
carotid  artery  at  once  arrests  the  bruit  and  the  pulsation, 
which  as  quickly  return  on  removing  the  pressure.  The 
aneurismal  bruit  is  not  uncommonly  heard  by  the  patients 
themselves.  This  bruit  may  at  first  be  overlooked  by  the 
surgeon,  as  it  was  in  both  the  following  cases,  giving  rise 
to  great  uncertainty  in  the  diagnosis.  In  the  case  of  a 
young  child  in  whom  there  was  no  reason  to  suspect  aneu- 
rism I  heard  a  distinct  bruit,  and  have  heard  of  a  second 
similar  case.  In  a  number  of  patients  specially  examined 
for  the  purpose  of  ascertaining  whether  such  bruits  were 
common  or  not  at  the  Ophthalmic  Hospital,  Southwark, 
St.  Bartholomew's  Hospital,  Fort  Pitt,  Chatham  (under 
Dr.  Cockburn),  nothing  but  the  sound  produced  by  the 
reverberation  of  the  air  through  the  stethoscope  could  be 
detected.  The  symptoms  of  aneurism  may  proceed  from 
various  causes  :  according  to  Nunneley  the  most  frequent 
cause  is  a  hindrance  to  the  return  of  the  blood  through  the 
ophthalmic  veins,  from  whatever  reason  this  may  arise, 
e.  g.,  as  in  one  of  his  cases  from  the  pressure  of  an  aneu- 
rism at  the  point  of  origin  of  the  ophthalmic  artery  on 
the  vein;  or,  as  in  Bowman's.case,  from  phlebitic  thick- 
enings. Such  cases  should,  combined  with  the  extreme 
rarity  of  the  disease  and  the  still  greater  so  of  post-mortem 
examinations,  render  us  very  sceptical  of  the  true  aneu- 
rismal nature  and  of  the  precise  position  of  the  morbid 
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process  which  has  given  rise  to  aneurismal  symptoms. 
The  most  successful  treatment  of  orbital  aneurism  is  liga- 
ture of  the  common  carotid  artery  practised  first  by  Tra- 
vers  in  1809.  Dr.  Zehender  has,  in  an  excellent  article 
published  in  his  journal  for  April,  1868,  given  a  table  of 
31  cases  of  ligature  of  the  carotid  for  orbital  aneurism. 
Of  these  cases  23  were  successful,  3  incompletely  so,  2 
unsuccessful,  and  3  fatal,  so  that  the  mortality  from  the 
operation  has  been  9f  per  cent.  Other  methods  of  treat- 
ment have  been  adopted,  of  which  digital  compression  of 
the  carotids  is  the  most  remarkable.  In  the  Giorn.  tfOftal- 
mol.  Ital.,  for  April  and  May,  1858,  several  successful  cases 
are  reported  by  Italian  surgeons.  Cures  have  also  been 
effected  by  the  injection  of  coagulating  liquid  preparations 
of  iron,  for  the  details  of  which  we  refer  to  Zehender's 
article.  The  character  of  our  work  does  not  permit  us 
to  enter  into  any  further  details  of  this  formidable  disease, 
than  those  afforded  by  the  two  following  cases  which 
occurred  in  our  practice : — 

Case  3,  a. — A  Case  of  Traumatic  Aneurism  of  the  Orbit,  in  which 
the  Common  Carotid  Artery  ivas  successfully  tied. 

James  G.,  aet.  41,  applied  at  the  Ophthalmic  Hospital,  South- 
wark,  on  Monday,  January  21,  1867.  He  was  an  habitual 
drunkard.  On  Sunday,  the  13th,  he  drank  a  great  deal  of  gin- 
and-water  and  about  a  pint  of  neat  brandy,  continuing  drinking 
from  one  o'clock  in  the  day  of  the  13th,  till  about  three  o'clock 
in  the  morning  of  the  following  day,  Monday,  the  14th.  He  was 
taken  home  at  a  quarter  to  four  on  Monday  morning  in  a  state 
of  helpless  intoxication;  and  during  his  staggering  journey  he 
fell  down  several  times  on  the  curbstone,  on  the  back  of  his 
head,  where  there  was  a.  small  wound.  On  arriving  home,  he 
fell  down  in  the  passage,  and  there  his  wife  let  him  lie:  at  this 
time  he  vomited  considerably,  and  his  wife  noticed  there  was 
something  amiss  with  his  left  eye.  The  vomiting  continued, 
off  and  on,  for  nearly  a  week — a  circumstance  never  before 
noticed.  After  lying  in  the  passage  about  three  hours  he  had 
sufficiently  recovered  from  his  stupor  to  complain  of  an  aching 
pain  on  the  left  side  of  his  forehead.  His  wife  then  noticed 
the  left  eye  very  slightly  protruded ;  but  at  8  o'clock  it  was 
much  more  so — the  eye  was  not  red.  On  the  same  Monday, 
between  1  and  2  in  the  afternoon,  he  had  a  fit,  which  lasted 
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about  ten  minutes ;  he  was  insensible,  convulsed,  bad  stertorous 
breathing,  and  was  flushed  like  crimson.  He  afterwards  slept 
deeply  for  two  hours.  No  loss  of  power  in  the  limbs  was 
observed. 

On  Monday,  January  21,  he  was  seen  for  the  first  time  at  the 
hospital  by  the  house  surgeon,  who  at  that  time  noted  down 
the  following  facts  :  "  Great  proptosis  and  complete  immobility 
of  the  left  eyeball ;  complete  ptosis ;  no  pain  produced  on 
pressing  the  eyeball  backwards;  pupil  2"',  fixed;  perception 
of  light;  great  chemosis  of  conjunctiva."  On  Friday,  January 
25,  Mr.  Laurence  saw  the  patient  for  the  first  time,  the  case 
being  referred  to  him  as  one  of  "  orbital  cellulitis."  It  certainly 
presented  the  appearances  of  such  a  case ;  but  after  hearing  the 
history  of  the  accident,  it  struck  Mr.  Laurence  that  it  might  be 
a  case  of  traumatic  aneurism  of  the  orbit.  It  is  impossible  to 
say  what  gave  this  idea — it  was  one  of  those  presentiments  which 
all  of  us  must  have  experienced  more  or  less,  but  of  which  we 
are  in  a  position  to  account  neither  to  ourselves,  nor  to  others. 
Actuated  by  this  thought,  Mr.  Laurence  felt  for  pulsation  of 
the  eyeball:  sure  enough,  there  it  was.  As  a  matter  of  course, 
a  very  careful  examination  of  the  case  was  then  made  and  the 
following  further  notes  taken  :  "  The  eyeball  pulsates  forwards 
and  synchronously  with  the  pulse  at  the  wrist ;  the  pulsation  is 
completely  stopped  by  firm  pressure  on  the  carotid  artery:  a 
distinct  blowing  murmur  can  be  heard  over  the  eye  synchro- 
nously with  the  pulse."  At  a  later  period  of  the  case  the 
extent  of  this  murmur  was  more  completely  defined  :  it  extended 
from  the  eyeball  over  the  left  temporal  and  parietal,  the  frontal 
and  right  parietal  regions ;  it  was  loudest  at  a  spot  about  two 
inches  behind  the  left  external  canthus.  The  man  complained 
of  a  "blowing  sound  like  that  of  a  pair  of  bellows"  at  the  left 
temple,. which  ceased  at  once,  when  the  left  carotid  artery  was 
compressed.  At  the  same  time  we  found  that  the  bruit  ceased 
in  all  the  parts  where  we  had  before  remarked  it.  The  whole 
eyeball  was  considerably  thrust  forwards  and  apparently  en- 
larged ;  in  order  to  expose  it  to  view,  it  was  necessary  to  raise 
the  upper  eyelid,  which  was  vastly  expanded  over  it,  and  was 
livid,  congested,  and  more  or  less  cedematous ;  there  was  con- 
siderable conjunctivitis  and  chemosis:  the  pupil  was  dilated; 
the  details  of  the  fundus  oculi  presented  no  special  characters. 
He  had  scarcely  perception  of  light.  During  the  progress  of 
the  case  some  further  symptoms  were  observed;  violent  pulsa- 
tion, unattended,  however,  by  any  bruit  of  the  carotid  artery 
itself;  that  he  had  lost  the  sense  of  smell  with  either  nostril, 
and  that  nearly  every  day  he  had  slight  bleeding  from  the  nose. 

Kegarding  the  effect  which  digital  pressure  on  the  carotid 
had  on  the  pulsation  and  bruit  of  the  tumor,  we  determined  to 
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give  the  compression-treatment  of  aneurism  a  fair  trial.  Ac- 
cordingly, the  carotid  artery  was  compressed  by  the  tourniquet, 
figured  in  Messrs.  Weiss'  Catalogue  of  1863,  at  Plate  I.,  Fig.  6, 
as  "  Skey's  Tourniquet."  Pressure  was  thus  applied  for  twelve 
days,  almost  constantly.  The  effects  of  the  pressure,  when 
accurately  applied,  were:  the  pulsation  and  the  bruit  almost 
entirely  ceased ;  the  eyelids  became  more  flaccid,  paler,  and 
cooler.  But,  as  can  be  readily  understood  from  a  consideration 
of  the  anatomical  relations  of  the  carotid  artery,  much  difficulty 
was  encountered  in  maintaining  continuous,  effectual  compres- 
sion, without  interfering  with  the  patient's  respiration.  Never- 
theless, thanks  to  the  exemplary  tractability  of  the  patient,  the 
compression-treatment  was,  on  the  whole,  effectually  tried. 
Its  action  was,  moreover,  assisted  by  the  application  of  ice  to 
the  tumor,  and  the  internal  administration  of  ten-drop  doses  of 
tr.  digitalis  and  of  liq.  opii  sed.  every  third  hour  for  two  days, 
when  it  was  found  necessary  to  discontinue  the  digitalis.  No 
permanent  good  being  effected  by  compression,  the  tumor 
increasing  in  size,  repeated  epistaxis,  and  especially  the  fact 
that  the  patient's  health  was  gradually  giving  way  under  con- 
tinued irritation,  were  all  so  many  circumstances,  which,  coupled 
with  the  advice  of  Professor  Quain  and  Mr.  T.  Carr  Jackson, 
determined  us  to  ligature  the  carotid. 

February  9.  Mr.  Laurence  tied  the  left  common  carotid  artery 
in  about  twenty  minutes,  in  the  presence  of  Messrs.  Quain, 
O'Donnell,  T.  Carr  Jackson,  Sleeman,  and  several  other  medical 
men.  Immediately  after  the  artery  was  tied,  the  pulsation  in 
the  orbit  stopped,  and  the  protrusion  of  the  eyeball  slightly 
diminished. 

On  February  11,  the  second  day  after  the  operation,  a  clicking 
bruit  was  heard  over  the  left  parietal  bone,  and  a  blowing  one  over 
the  eyeball ;  the  wound  was  healing  favorably;  the  bowels  had 
not  acted  ;  he  was  perspiring  very  freely,  with  a  rather  offensive 
odor.  He  had  liquor  opii  sedat.  every  night  after  the  operation. 
On  February  19th  the  ligature  had  not  come  away  ;  the  wound 
was  healing  at  its  upper  part,  but  slightly  suppurating  at  the 
lower.  He  still  had  profuse  perspiration.  On  the  18th  his 
bowels  had  acted,  after  taking  pil.  hydrarg.  c.  colocynth. 

On  the  20th  there  was  visible  and  palpable  pulsation  in  the 
lower  part  of  the  carotid  up  to  the  point  of  ligature,  but  not 
higher  up.  The  tongue  was  very  thickly  covered  with  dark 
brown  fur;  the  bowels  still  do  not  act  without  the  pills  and 
Seidlitz  powders.  The  pulsation  in  the  lower  part  of  the 
carotid  had  entirely  ceased  on  the  21st  and  22d,  but  on  the 
26th  it  had  slightly  returned.  The  tongue  was  very  foul,  and 
the  bowels  had  not  acted  for  three  days ;  in  the  morning  he  had 
a  Seidlitz  powder,  but  six  hours  afterwards  it  had  not  acted, 
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and  was  repeated.  He  complained  of  headache  and  pain  in  the 
frontal  region  ;  there  was  a  very  offensive  odor  in  the  room, 
and  he  had  a  profuse  sour  perspiration  during  the  day  and  night. 

On  March  5th — twenty-four  days  after  the  operation — the 
ligature  came  away  with  the  dressing  :  no  hemorrhage  followed ; 
all  the  wound  was  healed,  except  at  the  point  of  ligature  ;  the 
tongue  was  still  foul.  He  was  ordered  pil.  colocynth  cum  cal- 
omel. He  went  on  without  any  bad  symptoms  until  March  28, 
when  he  was  discharged.  The  wound  in  the  neck  then  had 
quite  healed  :  there  was  a  long,  linear  scar,  quite  healthy  in 
appearance.  The  pulsation  in  the  carotid  was  visible  and  pal- 
pable from  the  clavicle  upwards  to  within  an  inch  of  the  lower 
edge  of  the  scar.  There  was  complete  ptosis  of  the  left  upper 
lid,  the  skin  of  which  was  slightly  congested ;  the  cornea  was 
clear,  the  pupil  irregular  and  adherent  posteriorly  to  lens-cap- 
sule. The  globe  appeared  decidedly  enlarged  with  great  venous 
congestion  of  its  tunics.  No  details  of  the  fundus  were  seen 
with  the  ophthalmoscope,  but  there  was,  however,  a  fair  reflex. 
The  lens  was  generally  slightly  clouded;  there  was  no  move- 
ment whatever  of  the  globe. 

On  the  23d  of  April,  1867,  the  following  notes  were  taken  : 
"  The  eyelid  is  no  longer  tense,  but  presents  simply  the  appear- 
ance of  a  case  of  extreme  ptosis ;  the  eye  is  no  longer  con- 
gested, and  all  its  movements  are  present  to  a  moderate  degree. 
There  was  only  a  single  line  of  chemosis  below  the  cornea. 
Some  small  vessel  was  felt  pulsating  in  the  line  of  the  operation- 
scar,  very  different,  however,  from  the  strong  pulsation  of  the 
carotid  of  the  right  side.  His  voice,  which  had  failed  him  ever 
since  the  operation,  had  gained  much  in  strength.  The  right 
iris  is  hazel-colored,  the  left  dull  gray  ;  the  left  pupil  irregular 
and  fixed — in  fact,  the  eye  presented  all  the  appearances  of  a 
case  of  subacute  iritis,  without,  however,  any  pains  in  the  eye. 
The  cornea  misty,  the  fundus  illuminable,  but  no  details  seen. 
There  was  no  pulsation  or  bruit  in  the  orbit  or  any  part  of  the 
head." 

When  the  patient  was  last  seen,  June  27,  1867,  the  eyeball 
had  completely  retreated  into  the  orbit,  the  ptosis  had  all  dis- 
appeared ;  the  movements  of  the  globe  were  nearly  perfect  ; 
the  eye  itself  presented  much  the  same  appearance  as  in  the  last 
report ;  all  vision  was  lost ;  his  voice  was  still  husky.  No 
pulsation  was  felt  in  the  carotid  above  the  point  of  ligature, 
nor  in  the  left  temporal,  facial,  or»inferior  labial  arteries;  an 
artery  was  felt  pulsating  in  front  of  the  thyroid  cartilage,  and 
another  lower  down  at  the  root  of  the  neck,  above  the  sternum. 

The  diagnosis  which  we  formed  of  the  above  case  was  rup- 
ture of  the  ophthalmic  artery,  at  or  near  its  origin  from  the 
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internal  carotid,  leading  to  effusion  of  blood  within  the  orbit. 
This  rupture  must,  we  think,  have  been  caused  by  some  frac- 
ture of  the  base  of  the  skull  in  the  neighborhood  of  the  optic 
foramen,  the  artery  having  become  perforated  by  a  spiculum  of 
bone.  The  epileptic  seizure  shortly  after  the  accident  appears 
to  me  to  point,  to  a  certain  degree,  in  the  same  direction. 

The  compression-treatment  adopted  in  the  first  instance  in 
this  case  could  not,  of  course,  be  so  efficiently  carried  out  as  in 
a  case  of  popliteal  aneurism,  but  was,  on  the  whole,  quite  suf- 
ficiently so  to  have  yielded  some  result.  The  only  result  which 
we  ascribe  to  it,  indirect  it  is  true,  but  to  our  mind  most  valu- 
able, was,  as  we  take  it,  to  materially  assist  in  establishing  the 
collateral  circulation,  and  to  this  circumstance  we  ascribe  the 
complete  absence  of  any  cerebral  symptoms  after  ligature  of 
the  artery,  symptoms  which  in  several  recorded  cases  have  been 
the  immediate  cause  of  a  fatal  result  from  the  operation.  So 
strongly,  indeed,  are  we  impressed  with  this  conviction  that, 
should  we  ever  have  occasion  to  ligature  the  carotid  again,  we 
should  consider  previous  compression  of  the  artery  an  essential 
preliminary  to  the  operation,  altogether  independent  of  any 
direct  curative  effect  we  might  thus  hope  to  obtain. 

We  would  direct  particular  attention  to  what  we  consider  a 
highly  practical  fact  observed  in  this  case,  Le.%  that  up  to  a 
certain  day,  February  20,  eleven  days  after  the  operation,  pulsa- 
tion was  seen  and  felt  below  the  point  of  ligature,  but  that  this 
pulsation,  on  the  following  day,  suddenly  and  permanently 
ceased.  This  latter  fact  we  consider  marked  the  time  of  forma- 
tion of  the  clots  on  either  side  of  the  point  of  ligature.  It 
marked  a  high  degree  of  certainty  that  when  the  ligature  sepa- 
rated no  secondary  hemorrhage — one  of  the  greatest  dangers 
after  the  operation — could  occur.  We  formed  this  favorable 
prognosis  many  days  before  the  ligature  separated,  and  the 
result  confirmed  our  anticipation.  We  consider  this  an  import- 
ant fact  to  note  in  all  cases  of  ligature  of  large  arteries,  and 
one  to  which  sufficient  attention  has  not,  we  believe,  been 
directed  by  surgical  writers. 

Case  3,  b. — W.  Kleinschmidt,  a  German  boy,  set.  11,  presented 
himself,  on  May  27,  1868,  at  the  Ophthalmic  Hospital,  South- 
war  k,  on  account  of  a  protrusion  and  vascularity  of  the  left  eye. 
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Two  years  previously,  jumping  over  a  wall,  in  alighting  on  the 
other  side  he  was  struck  by  a  stick  at  the  inner  canthus  of  the 
left  eye,  where  there  is  still  a  minute  scar.  The  eyeball  was 
protruded,  the  rectal  veins  very  enlarged  and  tortuous,  espe- 
cially the  outer  ones.  The  tension  of  the  globe  was  a  trifle 
diminished.  The  pupil  acted  well.  The  ophthalmoscope  re- 
vealed nothing  morbid.  He  read  L  (S)  at  20',  whilst  with  the 
sound  eye  he  read  XXX  at  the  same  distance.  He  experienced 
no  pain  ;  no  pulsation  or  tumor  could  be  discovered  in  the  orbit. 
He  was  treated  for  nearly  a  month,  before  the  real  nature  of  the 
disease  was  discovered,  when  on  ausculting  the  orbital,  supra- 
orbital, and  temporal  regions  a  distinct,  harsh,  blowing  murmur, 
synchronous  with  the  pulse,  and  controllable  by  pressure  on 
the  carotid,  was  discovered.  He  was  subsequently  admitted 
under  Mr.  Laurence  into  St  Bartholomew's  Hospital,  Chatham, 
where  cold  application  and  pressure  with  Skey's  tourniquet 
were  applied,  without,  however,  producing  any  desirable  effect. 
The  patient  is  to  this  day  precisely  in  statu  quo  and  still  under 
observation. 

Anemic  Protrusion  of  the  Globe  (Basedow's  Disease). 

This  occurs  mostly  in  women.  In  13  cases  Mooren  only 
observed  one  in  a  man.  The  globes  are  more  or  less  protruded 
from  the  orbit,  conferring  on  the  patient  a  staring,  anxious 
expression.  This  is  viewed  by  some  as  due  to  venous  conges- 
tion in  the  orbit,  by  others  (v.  Grafe,  e.  g)  as,  at  any  rate, 
partially  due  to  a  morbid  retraction  of  the  levator  palpebrae. 
Organic  disease  of  the  heart,  palpitation,  venous  murmurs, 
general  ansemia,  amenorrhcea,  lucorrhcea,  passive  oedema  of  the 
legs,  are  frequent  concomitants  of  the  disease.  Y.  Grafe  has 
called  attention  to  the  fact,  that,  when  the  patient  looks  down- 
wards, the  upper  eyelid  does  not  move  downwards  in  accordance, 
and  attributes  this  to  some  perverted  innervation  of  the  levator 
palpebraB :  may  the  fact  not  be  accounted  for  on  purely  me- 
chanical grounds?  In  consequence  of  this  incomplete  closure 
of  the  lids,  the  eye  is  constantly  exposed  to  the  air,  and  xer- 
ophthalmia may  occur:  v.  Grafe  has  proposed  to  remedy  this 
by  partial  division  of  the  tendon  of  <the  levator  palpebral.  Inde- 
pendent of  xerophthalmia  occurring,  vision  generally  remains 
unimpaired  in  this  disease.  The  remedy  which  appears  to  have 
done  most  good  in  these  cases  is  the  internal  administration  of 
iodine  and  iron. 
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CHAPTEE  IV. 

DISEASES  OF  THE  EYELIDS  AND  EYELASHES. 

The  eyelids  are  subject  to  emphysema,  oedema,  erysipelatous 
and  phlegmonous  inflammation  and  abscess,  all  of  which  diseases 
must  be  treated  on  general  surgical  principles.  The  only  one 
requiring  notice  is 

Emphysema  of  the  Eyelids. 

The  eyelids  are  enlarged  by  a  puffy  swelling,  which  may,  by 
manipulation,  be  shifted  in  different  directions  and  presents  no 
discoloration,  but  yields  a  crackling  sensation  to  the  touch, 
similar  to  that  of  healthy  lung  tissue.  This  crepitus  may 
extend  downwards  to  the  cheek  and  upwards  to  the  forehead 
and  temple.  Upon  directing  the  patient  to  blow  his  nose,  the 
lids  became  considerably  more  inflated.  At  Part  XL  of  the 
Ophthalmic  Review,  p.  271,  a  case  is  reported  by  Mr.  R.  Taylor 
as  "  rupture  of  the  lacrymal  sac"  and  a  second  case  at  p.  280, 
as  "  emphysema  of  the  eyelid." 

Ophthalmia  Taesi. 

Ophthalmia  Tarsi,  or  inflammation  of  the  edges  of  the  lids, 
presents  some  special  characters.  It  occurs  in  subacute  or 
chronic  form,  very  commonly  in  scrofulous  children.  The 
tarsal  border  of  the  lids  become  red  and  thickened,  and  matter 
accumulates  at  the  roots  of  the  lashes.  These  thus  become 
glued  together  ;  especially  the  first  thing  in  the  morning.  The 
tears  secreted  in  excess  in  consequence  of  the  inflammation, 
overflow  the  palpebral  sinuses,  run  down,  and  excoriate  the 
skin  of  the  cheeks.  The  lashes  often  become  loose,  and  fall  out ; 
and,  in  old  chronic  cases,  may  all  disappear,  leaving  a  raw,  red, 
smooth,  and  thickened  margin  to  the  lid,  constituting  that  very 
intractable  condition  known  as  "  lippitudo." 


56        DISEASES    OF    THE    EYELIDS    AND    EYELASHES. 

There  are  two  very  common  conditions  of  the  puncta  lacry- 
malia,  which  are  frequently  met  with  in  lippitudo  (especially 
in  old  people),  which  may,  if  overlooked,  render  the  most  pro- 
tracted treatment  ineffectual.  We  find  the  puncta  everted, 
turned  away  from  the  surface  of  the  eyeball,  or  skinned  over 
by  plastic  membrane.  In  either  case  they  no  longer  fulfil  their 
physiological  function — that  of  receiving  the  tears  as  they 
distil  down  over  the  surface  of  the  eyeball.  Hence  arise  watering 
of  the  eye,  a  continuance  of  the  chronic  conjunctivitis,  and  even 
ectropion — all  three  effects  acting  and  reacting  on  each  other, 
so  as  to  form  an  accumulated  fund-  of  discomfort  to  the  patient. 
Such  cases,  after  having  been  treated  ad  infinitum  by  all  varie- 
ties of  lotions  and  ointments,  we  have,  over  and  over  again, 
seen  cured  at  once  by  slitting  up  the  canaliculus,  care  being 
taken  to  direct  the  incision  inwards.  Effects  had  previously 
been  mistaken  for  causes. 

The  treatment  of  ophthalmia  tarsi  consists  in  warm  fomenta- 
tions or  poultices  to  the  edges  of  the  lids,  and  removal  of  the 
crusts  of  matter,  and  any  loose  lashes,  followed  by  the  applica- 
tion of  the  red  or  yellow  ointment  to  the  diseased  surface  and 
roots  of  the  lashes  beneath.  In  the  lippitudinous  stage,  occa- 
sional pencilling  the  tarsal  conjunctiva  just  within  the  free  edge 
of  the  lid  with  nitrate  of  silver  will  be  found  a  valuable  adjunct 
to  the  above  treatment. 

Inflammation  of  the  Tarsal  Cartilage. 

This  must,  in  its  acute  form,  be  a  very  rare  disease.  Amongst 
the  many  thousand  cases  we  have  seen,  we  have  only  met  with 
one  single  case,  which  occurred  in  our  practice  at  St.  Bartholo- 
mew's Hospital,  Chatham.  The  middle  of  the  upper  eyelid 
presented  a  diffuse,  uniform  thickening  of  its  whole  substance ; 
the  cutaneous  surface  was  congested ;  but,  on  everting  the  eye- 
lid, the  conjunctival  surface  was  found  of  a  pale,  buff  color,  and 
finely  granular.  On  making  an  incision  into  its  conjunctival 
aspect  the  thickening  cut  like  a  turnip ;  hardly  a  drop  of  blood 
escaped.  The  patient  complained  of  stiffness  and  pain  in  the 
part.  At  a  later  stage  of  the  case  a  more  free  incision  was  made 
into  the  lid,  under  the  impression  that  we  were  dealing  with  a 
deeply-seated  chalazion,  which  had  given  rise  to  plastic  inflam- 
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mation  of  the  circumambient  cartilage.  This  supposition  ap- 
peared to  be  justified  by  the  fact  that  on  pressure  a  yellowish 
gelatinoid  substance  exuded  from  our  incision. 

The  thickening  of  the  eyelids  met  with  in  trachoma,  &c,  is 
doubtless,  an  instance  of  chronic  inflammation  of  the  tarsal 
cartilage. 

Hordeolum. 

Hordeolum,  or  Stye,  is  a  small  boil  situated  at  the  edge  of 
the  eyelid.  It  should  be  treated  in  its  incipient  stage  by  cold 
applications ;  when  suppuration  has  commenced,  by  warm  poul- 
tices, and,  if  necessary,  by  a  puncture  with  a  lancet  to  evacuate 
the  pus.  Styes  sometimes  occur  as  evidence  of  a  debilitated 
constitution,  which  must  be  treated  on  general  principles;  and, 
if  we  are  not  mistaken,  styes  may  arise  from  injudicious  and 
prolonged  use  of  the  eyes- 

Ulceration  of  the  Eyelids. 

There  are  two  specific  forms  of  ulceration  of  the  lids  worthy 
of  notice  :  the  syphilitic  and  the  cancerous. 

Syphilitic  ulceration  of  the  eyelids  is  sometimes  the  consequence 
of  direct  application  of  the  virus  to  the  part,  but  more  com- 
monly is  the  result  of  constitutional  infection.  The  ulcer  has 
a  great  tendency  to  spread  in  spite  of  ordinary  local  applications, 
and  frequently  yields  only  to  specific  treatment.  If  the  disease 
be  purely  local,  it  may  be  sufficient  merely  to  touch  every  por- 
tion of  the  sore  very  carefully  with  nitric  acid;  bat,  if  it  be 
secondary,  the  ordinary  general  treatment  for  syphilis  should 
be  employed. 

Cancerous  ulceration  of  the  eyelids  is  generally  of  the  epithelial 
variety.  It  commences  as  an  induration  and  slight  elevation  of 
the  edge  of  the  lid,  generally  towards  one  or  other  angle.  The 
skin  covering  it  may  be  natural  in  color,  or  pervaded  by  vari- 
cose vessels.  This  stage  of  induration  is  followed  by  a  process 
of  ulceration,  which  is  remarkable  for  its  slow  progress,  but  it 
may  extend  so  far  as  to  destroy  the  whole  of  the  eyelid,  attacking 
the  periosteum  and  bones  of  the  orbit,  and  spreading  down  the 


58        DISEASES    OF    THE    EYELIDS    AND    EYELASHES. 

cheek.  The  surface  of  the  ulcer  is  smooth,  with  irregular  edges, 
and  a  thin  ichorous  discharge  exudes.  Cancerous  ulceration  of 
the  lid  may  be  distinguished  from  syphilitic  ulceration  by  its 
slow  progress,  the  very  slight  implication  of  the  surrounding 
integuments,  and  the  history  of  the  case. 

The  treatment  is  complete  excision  of  the  affected  parts,  if 
possible,  or  the  application  of  caustics  (chloride  of  zinc),  astrin- 
gent lotions,  &c. 

We  now  come  to  the  malpositions  of  the  lids.  These  are  four 
in  number :  ectropium,  entropium,  excurvation,  and  ptosis. 

Ectropium. 

{Eversion  of  the  Eyelids.) 
There  are  two  chief  forms  of  this  disease : — 

1 . — Ectropium  from  Inflammation. 

As  an  acute  affection,  this  generally  originates  in  purulent 
conjunctivitis;  e.g.,  that  of  new-born  infants,  and  arises  from  a 
spasm  of  the  inner  fibres  of  the  orbicularis,  which,  by  their 
constricting  action  on  the  swollen  conjunctiva,  force  this  out- 
wards between  the  edges  of  the  tarsal  cartilages.  The  treatment 
is  that  calculated  to  subdue  the  primary  inflammation.  (Vide 
Conjunctivitis.)  Chronic  ectropium  is  met  with  in  young  per- 
sons as  a  result  of  protracted  ophthalmia  tarsi,  attended  with 
superficial  ulcerations  and  cicatrices  at  the  edges  of  the  lids ; 
in  old  persons  with  relaxed  eyelids,  chronic  conjunctivitis  is 
generally  the  first  cause  of  the  ectropium,  which  becomes  sub- 
sequently aggravated  by  the  eversion  or  skinning  over  of 
the  puncta  lacrymalia.  In  both  the  above  forms  of  chronic 
ectropium,  pencilling  the  everted  conjunctiva  with  arg.  nitrat. 
in  a  line  internal  to  the  commencement  of  the  eversion,  emol- 
lient applications  to  the  adjacent  skin,  and  slitting  up  the 
lacrymal  canaliculi,  if  necessary,  &c.,  are  the  most  efficient 
treatment.  f 

2. — Ectropium  from  the  Contraction  of  Cicatrices  of  the  Skin. 

This  is  a  common  result  of  wounds,  burns,  or  ulcerations  of 
any  extent,  and  is  only  to  be  cured  by  operation.    In  mild  cases 
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this  may  be  limited  to  a  simple  excision  of  a  fold  of  conjunc- 
tiva, with  or  without  separation  of  skin  from  the  cicatrix.  In 
more  severe  cases,  Sir  W.  Adams's  plan  may  be  combined — 
that  of  excising  a  triangular  piece  of  all  the  tissues  of  the  lid, 
and  bringing  the  edges  of  tbe  gap  together  with  fine  hare-lip 
pins,  with  a  view  to  shortening  the  morbidly  elongated  lid.  In 
other  grave  cases  Dieffenbach's  plan  may  be  adopted  of  excising 
the  cicatrix  by  a  triangular  incision,  its  apex  downwards,  and 
bringing  the  edges  of  the  adjacent  skin  together  with  pins.  In 
many  cases  it  is  necessary  to  transplant  from  the  temple  or 
cheek  a  flap  of  fresh  skin.    (Yide  Oph.  Rev.,  vol.  i.) 

Entropium 

{Inversion  of  the  Eyelids) 

Most  commonly  results  from  long-continued  catarrhal  or  gran- 
ular inflammation  of  the  palpebral  conjunctiva.  Cicatrices 
from  the  incautious  application  of  caustics  to  granular  conjunc- 
tiva may  favor  or  hasten  entropium.  As  a  consequence  of  the 
lid  being  inverted  the  lashes  are  brought  in  contact  with  the 
eyeball  (trichiasis),  and  set  up  considerable  irritation  and  lacry- 
mation,  and  may  even  cause  complete  opacity  of  the  cornea. 
After  the  disease  has  lasted  for  some  time,  the  palpebral  aperture 
becomes  shortened ;  the  stretched  lids  press  upon  the  eye,  causing 
a  further  source  of  irritation  and  discomfort.  In  elderly  persons, 
and  especially  those  in  whom  the  skin  of  the  lids  is  lax  and 
redundant,  entropium  may  originate  in  an  attack  of  conjuncti- 
vitis, or  may  result  from  the  closure  of  the  lids  necessary  after 
the  extraction  of  cataract  and  other  operations  on  the  eye- 
This  form  of  entropium  should  be  treated  by  the  application  of 
collodion  to  the  skin  of  the  lids.  There  are  three  modes  of 
operating  for  the  cure  of  entropium  and  trichiasis  in  general 
use,  and,  prior  to  the  performance  of  either,  division  of  the 
external  commissure  (tarsoraphy)  should  be  practised  if  the 
palpebral  fissure  be  shortened  : — 

1.  By  removing  simply  a  small  portion  of  the  skin  and  muscle 

of  the  lid  parallel  to  its  ciliary  margin,  and  uniting  the 

cut  edges  by  sutures. 
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2.  By  excising  a  strip  of  the  cartilage,  uniting  the  margins 
of  the  groove  thus  left,  and  then  bringing  together  the 
edges  of  the  integument  with  silver  wire  or  silk  sutures. 

3.  By  passing  two  or  three  threads,  at  about  the  distance  of 
3/;/  from  one  another,  through  the  skin  and  muscle  of  the 
lid  from  above  downwards,  taking  care  that  the  counter - 
puncturation  with  the  ligature  needle  is  made  a  little  above 
the  ciliary  margin.  The  two  ends  of  each  ligature  are 
then  tied  tightly  on  the  outer  surface  of  the  lid,  and  after 
three  or  four  days  the  ligatures  are  removed.  This  plan 
has  yielded  very  satisfactory  and  permanent  results,  so  far 
as  we  have  tried  it.  In  no  instance  has  the  operation  been 
followed  by  suppuration,  as  is  stated  to  be  the  case  with 
the  method  proposed  by  Dr.  Pagenstecher.  The  following 
case  shows  that  it  is  not  necessary,  as  in  Dr.  Pagenstecher's 
operation,  to  include  the  border  of  the  lid  in  the  ligature, 
so  that  the  subsequent  irregularity  and  distortion  of  the 
edge  of  the  lid  are  avoided. 

Case  4. — Thomas  C,  set.  64,  came  to  the  hospital  with  com- 
plete ptosis  of  the  right  upper  lid  and  entropium  of  the  lower. 
There  had  been  partial  ptosis  of  both  upper  lids  for  fifty  years, 
from  a  blow  with  a  cricket-stump,  causing  a  fracture  of  the 
right  parietal  bone  (concussion,  meningitis,  &c).  During  the 
last  six  months  the  ptosis  of  the  right  upper  lid  had  become 
complete.  Both  lids  of  the  right  eye  were  treated  in  the 
manner  last  described.  The  ligatures  were  removed  in  a  week, 
by  which  time  the  eyelashes  had  resumed  their  normal  position, 
and  the  entropium  of  the  lower  lid  was  completely  cured.  On 
looking  straight  before  him,  the  maximum  separation  of  the 
right  lids  Avas  about  an  eighth  of  an  inch,  that  of  the  lids  of  the 
left  eye  a  quarter  of  an  inch.  The  operation  on  the  right  upper 
lid  was  repeated  twice  subsequently,  which  enabled  him  to  open 
the  eyelids  to  the  extent  of  4'",  so  that  the  lower  margin  of  the 
upper  lid  corresponded  exactly  with  the  upper  margin  of  the 
pupil.     No  suppuration  followed  any  of  the  operations. 

EXCURVATION   OF   THE   EYELIDS. 

I  propose  the  above  term  to  designate  a  peculiar  form  of 
malposition  or  distortion  of  the  eyelids,  which,  as  far  as  I 
know,  has  not  hitherto  been  formally  described,  although  more 
than  once  alluded  to  by  various  authors.     It  is  most  commonly 
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observed  in  the  later  stages  of  granular  lids,  more  especially  in 
the  upper  lid.  If  we,  in  a  case  of  granular  lids,  where  the 
granulations  have  subsided  from  the  effects  of  treatment  by  the 
application  of  caustics,  evert  the  lid,  we  find  that  the  conjunc- 
tival surface  has  lost  its  uniformity  of  color,  and  presents  a 
motling  of  a  buff  color.  This  indicates  where  the  granulations 
have  become  absorbed,  and  are  replaced  by  a  kind  of  cicatricial 
tissue.  This  after  a  time  contracts,  and  by  its  contraction  pro- 
duces the  following  changes  in  the  eyelid:  This  latter  becomes 
abnormally  curved  forwards  from  side  to  side,  its  ciliary  border 
at  the  same  time  exhibiting  a  tendency  to  curve  inwards  (indi- 
cated by  a  groove  on  the  conjunctival  surface  of  the  tarsus),  which 
may,  in  extreme  cases,  cause  entropium.  At  the  same  time  the 
measurement  of  the  palpebral  fissure  from  the  external  to  the 
internal  canthus  is  materially  diminished.  I  think  also  that 
the  whole  substance  of  the  eyelid  will  generally  be  found  con- 
gested, probably  from  the  pressure- effects  of  the  cicatricial 
tissue  on  the  circulation.  These  changes  produce  the  most 
serious  effects  on  the  cornea.  Its  upper  half  becomes  pervaded 
by  a  mass  of  bloodvessels,  rough  and  opaque.  The  patient's 
vision  is  practically  abolished  and  he  is  kept  in  a  state  of  misery 
by  the  spasmodic  closure  of  the  lids,  to  relieve  the  attendant 
photophobia.  A  constant  supply  of  hot  tears  trickles  down 
his  cheeks.  Such  is  by  no  means  an  overdrawn  picture  of  an 
acute  case  of  the  kind,  of  which,  however,  every  gradation  of 
severity  may  be  met  with.  The  above  effects  are  produced  by 
the  pressure  of  the  hardened  tarsal  cartilage  on  the  sensitive 
cornea.  They  are,  as  one  would  expect,  more  especially  pro- 
duced, when  with  the  morbid  form  of  the  lid  a  new  crop  of 
granulations  is  associated ;  but  these  are  not  absolutely  neces- 
sary for  their  production,  as  I  have  recently  had  occasion  to 
observe,  inter  alia,  in  a  very  remarkable  case  under  my  care  at 
St.  Bartholomew's  Hospital,  Chatham.  I  have  observed  excur- 
vation  of  the  lids,  altogether  independent  of  granulations,  origi- 
nating in  shortening  of  the  palpebral  fissure  after  ulceration  at 
the  canthi.  It  is  satisfactory  to  know  that  excurvation  of  the 
lids  and  its  consequences  may  in  the  large  majority  of  cases  be 
cured  by  a  simple  operation,  termed  "  tarsoraphy."  The  outer 
canthus  is  divided  by  a  pair  of  blunt-pointed  scissors  to  the 
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extent  of  about  half  an  inch  horizontally  outwards,  taking  care 
to  avoid  the  temporal  artery — an  accident  which,  however,  has 
never  happened  to  me  in  the  very  numerous  operations  which 
I  have  performed.  By  the  above  incision  the  outer  cul-de-sac. 
of  the  conjunctiva  and  the  overlying  cellular  tissue  and  skin 
are  completely  divided.  After  the,  sometimes,  profuse  bleeding 
has  subsided  the  cut  edges  of  the  conjunctiva  and  skin  are 
united,  respectively,  one  to  another  above  and  below,  by  fine 
sutures.  In  this  way  the  edges  of  the  incision  in  the  skin  are 
prevented  from  uniting  by  the  first  intention,  conjunctiva  being 
interposed  between  the  cut  edges.  Were  such  union  of  the  skin 
to  occur,  the  resulting  cicatrix  would  probably  leave  the  patient 
in  a  worse  condition  than  he  was  before  the  operation.  The 
effects  of  this  little  operation  are  often  most  marvellous.  The 
palpebral  fissure  becomes  lengthened ;  the  morbid  bending  out- 
wards and  tension  of  the  eyelid  gradually  disappear ;  the  cornea, 
relieved  of  the  morbid  pressure  on  it,  loses  its  vascularity  and 
regains  its  transparency ;  all  the  signs  of  irritation  vanish,  and 
the  surgeon  earns  the  well  merited  gratitude  of  his  patient,  who 
may  have  suffered  for  months  unalleviated  by  futile  treatment, 
directed  to  effects  rather  than  to  causes. 

Ptosis. 

Inability  to  raise  the  Upper  Eyelid. 
This  arises  from  several  causes.     The  chief  varieties  are — 

1.  Ptosis  arising  from  increased  weight  of  the  upper  eyelid. 
This  is  mostly  due  to  exudation  into  the  substance  of  the 
lid  from  long-continued  inflammation. 

2.  Ptosis  arising  from  a  traumatic  cause,  as  division  of  the 
fibres  of  the  levator  palpebraB,  or  of  the  nerve  which  sup- 
plies this  muscle. 

3.  Paralytic  ptosis  {vide  "  Paralysis  of  the  Third  Nerve"). 

If  an  operation  is  indicated,  one, of  two  procedures  may  be 
adopted.  Either  an  horizontal  elliptical  piece  of  skin  may  be 
excised,  and  the  edges  of  the  incision  brought  together  by 
sutures ;  or  a  few  ligatures  (silk  or  silver)  may  be  passed  from 
below  upwards,  and  then  tightened  so  as  to  include  portions  of 
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the  palpebral  skin  in  their  grasp.  We  have  found  this  applica- 
tion of  the  ligature-operation  for  entropium  simple  and  efficient ; 
an  instance  of  it  is  furnished  by  the  preceding  case. 

Tumors  of  the  Eyelids. 

The  two  varieties  of  tumors  commonly  met  with  in  the  lids 
are  the  fibrinous  tumor,  or  Chalazion;  and  the  albuminous,  or 
Molluscum. 

Chalazion  is  a  fibrinous  tumor  of  the  average  size  of  a  small 
pea,  situated  generally  in  the  cartilage  of  the  eyelid ;  the  skin 
covering  its  external  surface  is  movable,  and  but  slightly  red- 
dened; the  conjunctiva  covering  its  internal  surface  is  red  and 
rather  vascular,  the  tarsal  cartilage  at  that  point  becoming 
thinned  by  absorption.  As  chalazia  present  no  distinct  cyst, 
they  cannot  be  well  dissected  out ;  they  may  be  laid  open  from 
the  inside  by  an  incision  with  a  lancet,  and  the  contents — a 
grayish  gelatinous  substance — pressed  out  by  the  nails,  or  emp- 
tied with  a  scoop.  Any  refilling  of  the  cavity  by  blood  soon 
disappears. 

Molluscum  is  a  tumor  varying  in  size  from  that  of  a  pin -head 
to  that  of  a  large  pea ;  the  skin  over  it  is  thinned  and  transpa- 
rent, the  tumor  shining  through  as  a  round  smooth  white  pro- 
jection. After  incision  it  may  be  squeezed  out  of  its  bed  by 
the  nails,  when  it  is  seen  to  be  a  hypertrophied  sebaceous  gland. 
Mollusca  are  generally  met  with  in  groups,  and  one  crop  often 
succeeds  another.  The  whitish  fluid  which  exudes  from  mol- 
lusca is  said  to  have  the  power  of  producing  others  on  any  part 
of  the  skin  it  is  applied  to. 

Encysted  Tumors  containing  sebaceous  material,  hairs,  &c.,'are 
sometimes  met  with  at  the  outer  edge  of  the  eyebrow,  and  should 
be  dissected  out. 

In  addition  to  the  above,  Nsevi  and  Anastomotic  Aneurisms 
occur  in  the  eyelids,  and  present  the  same  general  characters, 
and  require  the  same  treatment,  as  erectile  tumors  in  other 
parts  of  the  body. 

The  chief  difficulty  in  the  treatment  of  these  vascular  growths 
arises  from  their  peculiar  positions.     The  ligature  which  in 
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other  parts  of  the  body  is  so  generally  applicable,  is  in  naevi  in 
the  palpebral  regions  of  comparatively  little  utility  on  account 
of  the  cicatricial  contractions  likely  to  ensue  after  it,  which 
might  lead  to  ectropion,  &c.  In  the  use  of  subcutaneous  injec- 
tions great  care  is  required :  they  may  diffuse  themselves  too 
widely  under  the  peculiarly  loose  cellular  tissue  of  the  lids,  and 
in  the  event  of  sloughing  occurring  cause  the  most  deplorable 
results.  Such  a  result  ensued  in  our  own  hands  from  the  use  of 
the  tr.  ferri  sesquichl.  Mr.  Carter,  of  Stroud,  has  reported  a 
case  of  death  from  such  an  injection.1 

Diseases  of  the  Eyelashes. 

Inflammation  of  the  Boots  of  the  Lashes  has  been  treated  of 
under  "  Ophthalmia  Tarsi"  (p.  55). 

Pediculi  on  the  Lashes. — We  have  met  with  but  one  case.  It 
occurred  in  a  child.  The  condition  of  the  eyelashes  arrested 
our  attention  by  their  peculiarly  beaded  appearance  On  exam- 
ining these  "  beads"  with  a  lens,  they  looked  like  the  "eggs"  of 
the  "crab-louse;"  this  supposition  was  confirmed  by  the  micro- 
scope. In  a  short  time  one  of  the  "  eggs"  was  hatched  and  the 
live  crab-louse  made  its  appearance.  Nothing  of  the  kind  could 
be  discovered  at  any  other  part  of  the  body :  indeed  the  child 
was  remarkably  clean. 

Inversion  of  the  Lashes  has  been  treated  of  (supra,  p.  59). 

Distichiasis  consists  in  an  abnormal  growth  of  lashes,  gene- 
rally a  second  set  internal  to  the  normal  ones.  These  supernu- 
merary lashes  act  injuriously  by  scratching,  irritating  and 
inflaming  the  cornea.  They  may  be  removed  as  fast  as  they 
grow  by  ciliary  forceps.  In  using  this  instrument  seize  the 
eyelash  close  to  its  root  and  pull  firmly  and  steadily ;  for  if  the 
hair  breaks,  the  stump  left  will  irritate  more  than  the  original 
lash ;  or  the  parts  of  the  eyelid  bearing  the  lashes  may  be 
removed  altogether  by  a  little  operation. 

'  The  case  referred  to  was  of  an  extensive  nsevus  of  the  nose.  Five  drops  of 
tr.  ferr.  sesquichl.  were  suddenly  injected  ;  the  patient  was  convulsed  and  res- 
piration ceased.  Mr.  Carter  suggests  that  before  injection  the  circulation  should 
be  arrested  in  the  parts  adjacent  to  the  naevus.  Vide  Medical  Times  of  Sept. 
5,  1803,  and  of  June  18,  18G4,  and  also  Annales  d'Oculistique,  1864,  vol.  ii.  p. 
214  and  2G2. 
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CHAPTER  V. 

DISEASES  OF  THE  LACRYMAL  APPARATUS. 

The  lacrymal  gland  is,  occasionally,  the  seat  of  inflammation 
and  suppuration. 

Inflammation  of  the  Gland  is  very  rare.  The  late  Sir  W. 
Lawrence  did  not  meet  with  one  case  amongst  40,000  patients. 
It  may  be  either  acute  or  chronic.  The  symptoms  are  pain  in 
the  situation  of  the  gland,  fulness  above  the  external  angle  of 
the  eyelids,  followed  by  a  red,  tense  swelling  in  this  situation, 
and  inability  to  raise  the  eyelid.  If  the  disease  progress,  the 
eyeball  is  forced  forward,  and  suppuration  of  the  gland  ensues. 
The  treatment  should  be  antiphlogistic.  When  fluctuation  be- 
comes distinct,  the  lancet  should  be  employed. 

Enlargements  of  the  Lacrymal  Gland  are  of  four  dif- 
ferent kinds  :  Hypertrophy,  Chloroma,  Scirrhus,  and  Medullary 
Fungus. 

In  the  early  stage  of  enlargement  of  the  lacrymal  gland  the 
chief  symptoms  are  protrusion  of  the  eyeball  and  heat  and  pain 
in  the  situation  of  the  gland.  In  the  next  stage,  the  skin  of 
the  upper  lid  becomes  swollen  and  puffy,  and  a  projecting  tumor 
is  evident  under  the  orbital  arch.  If  the  tumor  continues  to 
enlarge,  the  eye  is  forced  forwards,  downwards,  and  inwards, 
until  either  the  orbital  walls  expand,  or  the  eyeball  inflame, 
suppurate,  and  burst.  The  greater  number  of  cases  of  enlarged 
lacrymal  gland  are  of  the  nature  of  Chloroma,  a  fibro-plastic 
tumor,  the  peculiar  characteristic  of  which  is  its  greenish  color.1 
Enlargement  of  the  lacrymal  gland  in  its  early  stage  should  be 
treated  by  leeches,  blisters,  and  iodine ;  but  if  those  measures 

1  Vide  a  singularly  complete  case  in  •'  Diagnosis  of  Surgical  Cancer,"  by  J.  Z. 
Laurence,  2d  ed.     Loudon,  1858,  p.  26. 
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do  not  cure  the  disease,  the  gland  should  be  extirpated.  It 
may,  in  some  cases,  be  also  necessary  to  remove  the  eyeball. 
The  diagnosis  of  an  enlargement  of  the  lacrymal  gland  from 
an  enc3^sted  tumor  of  its  substance  can  only  be  made  by  an 
exploratory  puncture. 

The  Puncta  Lacrymalta  may  be  everted  or  obliterated 
("skinned  over")  from  long-continued  ophthalmia  tarsi  or 
ectropium;  in  either  case,  the  tears,  failing  to  reach  the  orifices, 
flow  over  upon  the  cheek.  "Wecker  mentions  morbid  Aversion 
of  the  puncta,  following  advancing  atrophy  of  the  adipo-cel- 
lular  tissue  of  the  orbit,  as  a  cause  of  epiphora. 

Obstruction  of  the  Canalaculi  may  depend  on  a  swollen 
state  of  their  lining  membrane,  on  a  stricture  at  some  part  of 
their  course,  or  on  their  bore  being  obstructed  by  an  eyelash, 
which  has  entered  through  one  of  the  puncta. 

Acute  Inflammation  of  the  Lacrymal  Sac  leads  to  a 
circumscribed  swelling,  deep-seated  pain,  and  exquisite  tender- 
ness in  the  situation  of  the  sac.  These  symptoms  may  be  pre- 
ceded by  redness  and  oedema  of  the  lids.  The  swelling  of  the 
mucous  membrane,  from  inflammation,  obstructing  the  passage 
of  the  tears  to  the  nose,  these  flow  over  upon  the  cheek.  The 
affected  side  of  the  nose  is  generally  dry.  If  the  inflammation 
is  not  checked,  the  sac  suppurates  and  bursts,  a  fistulous  open- 
ing, often  very  difficult  to  close,  remaining  in  the  skin,  from 
which  a  muco-aqueous  fluid  exudes. 

Abscesses  of  the  skin  over  the  lacrymal  sac  may  be  mistaken 
for  those  in  it.  The  history  of  the  case  will  clear  up  the  diag- 
nosis. 

Chronic  Inflammation  of  the  Sac  is  either  the  sequel  of 
an  acute  attack,  or  the  result  of  obstruction  of  the  nasal  duct. 
The  tears,  collecting  at  the  inner  angle  of  the  eye  run  down 
and  excoriate  the  cheek.  There  is  frequently  more  or  less 
fulness  at  the  inner  canthus ;  on  pressing  this,  tears,  at  first  clear, 
but  in  later  stages  of  the  disease  mixed  with  mucus,  regurgitate 
through  the  puncta.  The  symptoms  of  inflammation  of  the 
sac  are,  in  some  cases,  only  slight,  but  in  others  so  acute  as  to 


TREATMENT.  67 

lead  to  an  abscess,  which  may  burst  and  open  through  the  skin. 
As  the  inflammation  subsides,  the  opening  in  the  skin  may  close, 
or  remain  fistulous  (true  fistula  lacrymalis).  In  the  latter  case 
the  adjacent  skin  generally  becomes  red  and  thickened,  from 
the  constant  irritation  of  the  tears,  which  trickle  out  of  the 
opening  instead  of  passing  down  the  nasal  duct.  Eepeated 
abscess  of  the  sac  may  end  in  caries  of  the  lacrymal  or  superior 
maxillary  bone,  the  surfaces  of  which  are  felt  to  be  rough  when 
touched  by  a  probe  passed  through  the  fistulous  opening. 

Obstruction  of  the  Nasal  Duct  may  be  either  congenital 
or  the  result  of  inflammation  of  its  lining  membrane,  or  of 
stricture  in  some  part  of  its  course.  It  is  the  most  common 
cause  of  inflammation  of  the  lacrymal  sac. 

Treatment. — E version  and  obliteration  of  the  puncta  should 
be  treated  by  slitting  up  the  canaliculi.  We  will  suppose  the 
lower  canaliculus  of  the  right  eyelid  to  be  the  one  to  be  slit  up. 
The  surgeon  stands  behind  the  patient,  whose  head  he  receives 
and  steadies  against  his  breast.  He  takes  one  of  the  minute 
directors,  manufactured  for  the  purpose,  with  the  right  hand, 
and  passes  it  by  the  punctum  through  the  canaliculus  into  the 
lacrymal  sac.  He  then  transfers  the  director  to  the  left  hand, 
holding  it  with  the  thumb  and  forefinger,  whilst  with  the 
middle  finger  he  draws  the  lower  eyelid  outwards,  so  as  to  put 
the  canaliculus  on  the  stretch.  With  his  right  hand  he  passes 
a  cataract-knife,  with  its  blade  directed  inwards,  through  the 
punctum,  along  the  groove  of  the  director,  and  thus  slits  up  the 
canaliculus  to  any  desired  extent.  This  may  be  limited  in  the 
case  of  an  obstructed  or  everted  punctum.  Should  the  slitting 
up  of  the  canaliculus  be  performed  as  a  preliminary  step  to  the 
introduction  of  probes  into  the  nasal  duct,  it  should  not  embrace 
the  whole  length  of  the  canaliculus.  A  small  portion  of  the 
canaliculus  should  remain  uncut,  so  as  to  serve  to  guide  a  probe 
into  the  sac.  Lest  the  incision  should  unite  again  by  the  first 
intention,  it  should  be  kept  open  by  a  probe  for  a  few  days ;  or 
one  of  the  lips  of  the  incision  may  be  touched  with  argent, 
nitrat. — or  even  removed  by  scissors. 

Finely-pointed  scissors  may  also  be  used  for  incising  the 
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canal.     Dr.  Giraud-Teulon  has  invented  an  instrument  which 
combines  in  itself  the  director  and  cutting-blade  (Fig.  20).  "We 

Fig.  20. 


find,  however,  that  this  instrument  is  very  liable  to  get  out  of 
order,  especially  from  moisture  getting  into  the  groove. 

By  far  the  best  instrument  of  all  for  slitting  up  the  canalicu- 
lus is  Weber's  knife.  It  consists  of  a  straight  bistoury  (f "  long, 
jV  broad)  terminating  in  a  sort  of  rounded  beak-like  (\"  long) 
probe ;  this,  inserted  into  the  punctum  lacrymale,  serves  as  a 
guide  along  the  canaliculus,  which,  by  pushing  the  knife  on- 
wards, may  be  slit  up  to  any  desired  extent. 

Acute  inflammation  of  the  sac  is  treated  by  leeches  and  eva- 
porating lotions.  As  suppuration  commences,  warm  poultices 
should  be  substituted  for  the  cold  applications.  If  the  abscess 
point,  it  should  be  laid  open  freely  and  the  poultices  reapplied. 

As  soon  as  the  acute  inflammatory  stage  is  over,  the  lacrymal 
passages  should  be  explored  by  a  probe.  If  there  be  any  ob- 
struction of  the  nasal  duct,  endeavors  should  be  made  to  restore 
its  normal  calibre  by  the  systematic  introduction  of  probes. 

The  first  step  is  to  slit  up  the  canaliculus  (generally  the  lower 
one).  But  we  do  not  advise  at  once  proceeding  to  probes;  we 
prefer  first,  an  emollient  treatment :  warm  fomentations  and 
poultices  to  the  region  of  the  nasal  duct,  warm  water  inhala- 
tions. We  may  then  try  astringent  drops  (vin.  opii ;  argent, 
nitrat.  gr.  j  ad  5j  aq.).  By  these  simple  means  a  cure  is  often 
effected.  Failing  this,  we  may  resort  to  probes.  These  are 
made  of  various  materials — silver,  lead,  whalebone,  and  the 
laminaria  digitata.  They  are  made  of  six  different  sizes;  but 
in  practice  only  the  larger  ones  are  to  be  recommended.  The 
silver  probes  are  most  generally  useful ;  the  whalebone  ones 
are,  from  their  flexibility,  less  liable  to  injure  the  mucous  mem- 
brane of  the  passages,  but  are  from  the  same  property  less  easy 
to  guide ;  the  laminaria  ones,  after  they  are  in  the  passages, 
gradually  swell  up  from  the  imbibition  of  moisture,  and  thus 
dilate  them.     They  have,  however,  not  come  into  general  use 
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on  account  of  the  extreme  difficulty  that   often  attends  their 
withdrawal. 

In  introducing  a  probe,  it  should  be  passed  horizontally  along 
the  floor  of  the  canaliculus  until  it  enters  the  sac  and  can  be 
distinctly  felt  to  touch  the  nasal  side  of  that  cavity.  The  probe 
is  then  slightly  withdrawn,  directed  into  the  nasal  duct,  and 
passed  gently  downwards  and  somewhat  backwards,  until  it 
reaches  the  floor  of  the  nose,  or  comes  in  contact  with  some 
obstruction.  In  the  latter  case,  we  must  seek  to  pass  the  probe 
through  the  stricture  into  the  nose  with  the  same  gentleness 
and  caution  that  we  should  observe  in  passing  a  bougie  through 
a  stricture  into  the  bladder ;  otherwise  we  may  rub  off  some 
of  the  mucous  membrane  and  thus  cause  cicatrices,  that  only 
tend  to  increase  the  stricture.  We  have  seen  surgeons,  inex- 
perienced in  passing  lacrymal  probes,  point  out  to  us  with  an 
air  of  satisfaction  with  what  ease  they  had  succeeded  in  intro- 
ducing a  probe.  We  found  the  probe  projecting  at  nearly  a 
right  angle  from  the  brow :  it  had  been  forced  in  through  a 
breach  of  some  of  the  osseous  structures.  In  patients  with  very 
prominent  orbital  ridges  it  is  best  to  abstain  from  metal  probes 
altogether. 

The  above  method  of  treatment  by  dilatation  has  found  much 
favor  both  at  home  and  abroad,  and  possesses  great  advantages 
over  the  old  style,  which  we  now  only  employ  after  every  other 
plan  of  treatment  has  failed.  The  treatment  of  lacrymal  stric- 
tures by  the  modern  method  is  as  superior  to  that  by  the  style, 
as  the  periodical  dilatation  of  a  urethral  stricture  would  be  to 
that  of  the  life-long  retention  of  an  instrument  in  the  urethra.1 
On  the  introduction  of  this  method,  it  shared  the  common  fate 
of  all  novelties:  it  was  either  rejected  in  toto  by  those  who 
either  could  not,  or,  what  is  worse,  would  not  recognize  its 
advantages;  or,  on  the  other  hand,  its  value  was,  we  believe, 
overrated  by  those  who  adopted  it.  We  have  ourselves  pursued 
it  from  its  first  appearance  :  in  many  instances  we  have  found 
it  easy  and  efficient ;  in  others  it  has  proved  difficult  and  unsatis- 

1  This  is  our  opinion  :  but  it  is  only  right  to  say  that  some  surgeons  still 
consider  the  style  the  best  remedy  for  obstructions  of  the  nasal  duct. 
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factory  in  its  application.  In  such  cases  the  lacrymal  sac  may 
be  destroyed  by  caustics  or  the  actual  cautery — a  procedure 
which,  however  apparently  illogical  in  theory,  has  proved  suc- 
cessful in  practice. 

Obliteration  of  the  Lacrymal  Sac  is  performed  in  the  following 
manner : — 

The  sac  is  opened  by  a  free  incision  and  thoroughly  cleansed. 
After  the  bleeding  has  ceased,  the  lips  of  the  wound  are  held 
apart  by  Manfredi's  speculum  (Fig.  21),  which  is  provided  with 

Fig.  21. 


a  plate  to  protect  the  cheek  from  the  caustic.  The  surgeon 
then  freely  cauterizes  the  interior  of  the  sac  with  a  piece  of 
lint  steeped  in  some  deliquescent  caustic,  such  as  butter  of  an- 
timony or  perchloride  of  iron,  taking  care  to  touch  every  part 
of  the  wall,  and  especially  the  lacrymal  orifices.  This  latter 
precaution  is  essential.  It  is  best  effected  by  passing  a  fine 
probe  through  the  canaliculus  into  the  sac,  and  cauterizing  the 
part  of  the  sac  where  the  point  of  the  probe  is  felt  protruding. 
The  after-treatment  consists  in  iced- water  applications  for 
some  hours  after  the  operation,  till  all  acute  pain  has  subsided, 
when  they  may  be  replaced  by  warm  poultices.  In  a  few  days 
the  slough  separates  and  leaves  a  granulating  surface,  which 
may  be  dressed  with  dry  lint.  A  leaden  probe  must  now  be 
introduced  through  the  canaliculus  (which  should  be  slit  up 
prior  to  cauterization)  into  the  nasal  duct,  and  must  be  there 
retained  until  the  cicatrization  of  the  wound  is  complete.  By 
this  means  the  tears  will  be  encouraged  to  flow  in  their  normal 
channel,  and  the  external  opening  will  rapidly  heal. 
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After  repeated  inflammations  of  the  sac,  or  after  ineffectual 
attempts  have  been  made  to  cure  the  disease  by  the  above 
methods,  the  style  may  be  tried.     An  inci- 

•  Pip*     22 

sion  is  made  with  a  narrow,  straight  bis-  g* 

toury  just  below  the  tendo  oculi,  which, 
on  drawing  the  eyelids  outwards,  may  be 
felt  as  a  rounded  cord,  passing  inwards  from  the  inner  canthus. 
The  bistoury  is  then  passed  downwards  and  outwards  into  the 
lacrymal  sac,  and  serves  as  the  guide  for  introducing  the  style 
into  the  sac,  after  which  the  bistoury  is  withdrawn,  and  the 
style  left  in  the  sac.  A  silver  style  (Fig.  22),  about  1\  inch 
long,  with  its  neck  at  an  obtuse  angle  to  the  shaft,  and  sur- 
mounted by  a  rounded  head,  is  to  be  passed  into  the  nasal  duct. 
The  style  should  previously  be  put  through  a  piece  of  adhe- 
sive plaster  to  prevent  it  sinking  into  the  sac.  Every  morning 
it  must  be  removed  and  cleansed,  and  immediately  replaced  in 
the  nasal  duct. 

Epiphora 

is  excessive  secretion  of  tears.  It  may  depend  on  mechanical 
irritation  of  the  conjunctiva  from  a  foreign  body,  from  an 
inverted  eyelash,  &c,  or  on  conjunctivitis  or  phlyctenular 
ophthalmia.  Epiphora  may  be  also  caused  by  disorders  of  the 
chylopoietic  viscera,  by  worms,  teething,  &c,  or  may,  as  is  well 
known,  occur  as  a  reflex  nervous  manifestation  of  mental  emo- 
tion or  hysteria.  The  treatment  of  epiphora  must  be  directed 
to  its  cause.  Epiphora  must  not  be  confounded  with  the  accu- 
mulation of  tears  due  to  mechanical  obstruction  of  the  lacrymal 
excretory  organs  (stillicidium  lacrymarum). 

In  exceptional  cases  it  may  be  found  impracticable  to  restore 
the  perviability  of  the  excreting  lacrymal  conduits:  in  such 
cases,  the  lacrymal  gland  may,  as  in  the  following  case,  be  re- 
moved : — 

Case  5. — A  man,  set.  25,  had,  three  years  previously,  had  the 
inner  parts  of  his  left  eyelids  burnt  by  some  caustic  soda ;  ever 
after  this  he  had  suffered  from  constant  watering  of  the  eye. 
No  trace  of  either  punctum  lacrym.  was  seen.  An  ineffectual 
attempt  was  made  to  discover  the  canaliculi  by  excising  the 
tissues  over  their  presumed  site.  A  little  while  afterwards, 
Mr.  Laurence  made  an  incision  of  about  1\  inch  below  the 
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supra-orbital  ridge  in  the  orbit,  and  was  thus  enabled  to  expose 
and  remove  the  lacrymal  gland,  which  was  perfectly  healthy. 
Within  four  days  after  the  operation  the  watering  of  the  eye 
had  ceased ;  nor  was  the  eyeball  unduly  dry. 

The  operation  for  removing  the  lacrymal  gland  is  so  easy 
that  it  might  not  be  unfairly  argued,  whether  it  do  not  deserve 
a  more  extended  application,  as  a  radical  cure  for  cases  of 
inveterate  lacrymation.  In  fact,  Bernard  {Annates  d1  Oculistique, 
x.  193)  made  some  such  proposition  upwards  of  twenty  years 
ago. 

Since  the  above  was  written  Mr.  Laurence  has  removed  the 
lacrymal  gland  for  lacrymal  obstructions  and  abscess  in  13 
other  cases,  in  every  one  of  which  the  epiphora  has  been 
arrested  by  the  operation  ;  in  4  the  abscess  was  cured  and  in  the 
remaining  9  noted  as  in  progress  of  cure.  The  operation  has 
also  been  performed  successfully  by  Textor,  Windsor,  C.  Taylor, 
E.  B.  Carter,  Wecker,  Pagenstecher,  &c. 

The  operation,  as  described  by  Mr.  Laurence,  is  as  follows : — 

The  instruments  required  are — a  long,  narrow  scalpel ;  blunt- 
pointed  scissors ;  a  small,  sharp,  double  hook,1  such  as  used  to 
be  employed  to  evert  the  globe  in  the  old  operation  for  squint; 
a  pair  of  bulldog-catch,  long  forceps;  needles  and  silver  wire. 
Chloroform  is  administered  to  tolerably  perfect  anaesthesia. 
The  skin  immediately  below  the  upper  and  outer  third  of  the 
orbital  ridge  is  divided  with  the  scalpel.  In  this  step  of  the 
operation  the  skin  may  be  made  tense  by  drawing  it  from  side 
to  side  with  the  fingers ;  but  it  being  very  movable  at  this  spot, 
care  must  be  taken  not  to  draw  it  up  or  down,  otherwise  the 
incision  will  fall  over  the  frontal  bone,  or  too  far  beneath  the 
edge  of  the  orbit,  and  as  the  lacrymal  gland  is  in  close  contact 
with  the  roof  of  the  orbit,  there  may  be  some  difficulty  in 
finding  it.  After  the  skin  has  been  divided,  the  fascia  con- 
necting the  periosteum  of  the  orbit  with  the  upper  edge  of  the 
tarsal  cartilage  is  cut  through  and  the  orbital  cavity  is  gradually 
entered  by  successive  cautious  strokes  with  the  scalpel.  After 
a  sufficient  cavity  has  been  made  into  the  orbit,  the  gland  is  felt 
for  on  the  roof  of  the  orbit  by  the  fore  or  little  finger  of  the 

1  My  friend,  Mr.  Carter,  of  Stroud,  uses  artery-forceps  to  seize  the  glaud. 
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left  hand.  After  a  little  experience,  it  may  be  recognized  by 
the  touch  as  a  hardish,  smooth,  round  body.  In  feeling  for  the 
gland,  care  must  be  taken  not  to  push  the  finger  too  forcibly 
back  into  the  orbit,  otherwise  the  gland  may,  from  its  very 
loose  attachment  to  the  periosteum  of  the  orbit,  be  dislocated 
from  its  normal  situation  and  pushed  back  into  the  orbital 
cellular  tissue,  or  left  attached  to  the  fascia  covering  the 
eyeball,  and  its  discovery  and  excision  be  rendered  difficult,  or 
as  I,  in  one  or  two  cases,  found  impossible  without  making  an 
unwarrantably  large  opening  into  the  orbit.  Should  there  be 
any  difficulty  in  feeling  the  gland,  it  is  better  to,  at  once,  divide 
the  external  commissure  of  the  lids  by  an  horizontal  incision 
outward,  made  to  meet  the  outer  end  of  the  first  incision.  A 
triangular  flap  will  be  thus  formed  with  apex  outwards ;  this 
flap  is  then  thrown  inwards,  and  the  outer  and  upper  angle  of 
the  orbit  is  thus  freely  exposed,  when  the  gland  will  be  much 
more  readily  reached,  and  may,  in  such  cases,  be  found  more  in 
contact  with  the  outer  surface  of  the  eyeball  than  with  the  roof 
of  the  orbit.  Before  making  either  of  the  above  two  incisions, 
I  always  feel  for  the  pulsation  of  the  temporal  artery,  so  as  not 
to  wound  it ;  and  this  has  never  occurred  in  any  of  my  opera- 
tions. After  I  have  assured  myself  of  the  exact  position  of  the 
gland,  I  pass  the  double  hook  along  the  side  of  the  finger  of 
my  left  hand,  as  a  guide,  keeping  its  points  along  my  finger;  I 
then  half-rotate  the  handle  of  the  hook,  so  as  to  bring  the 
points  of  the  hook  towards  the  gland,  which  I  firmly  transfix 
with  these  points,  draw  it  forwards  and  carefully  sever  it  from 
its  connections  with  the  end  of  the  scalpel.  After  removing 
what  I  consider  to  be  the  gland,  I  invariably  make  a  section  of 
it,  in  order  to  assure  myself  that  what  I  have  removed  is  really 
the  gland  and  not  portions  of  the  orbital  cellular  or  fatty  tissue. 
The  section  of  the  lacrymal  gland  is  firm,  dense,  of  a  tawny 
color,  and  of  the  usual  lobular  structure  of  racemose  glands, 
and  with  the  slightest  care  cannot  be  confounded  with  any 
other  of  the  orbital  tissues.  As  I  have  before  said,  although  it 
is  desirable  to  remove  the  entire  gland,  it  is  by  no  means  a  sine 
qua  non  for  the  success  of  the  operation ;  so  that  it  is  wrong 
unnecessarily  to  extend  the  limits  of  the  operation,  no  good 
end  being  thus  attainable,  but  on  the  contrary,  certain  untoward 
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consequences  may  ensue,  to  which  I  shall,  shortly,  more  par- 
ticularly allude.  After  the  gland  has  been  thus  removed,  pretty 
sharp  hemorrhage  generally  ensues,  an  artery  of  the  orbit 
(probably  the  lacrymal  branch  of  the  ophthalmic)  being  the 
main  source  of  the  bleeding ;  but  this  has  in  all  my  cases, 
without  exception,  always  stopped  on  the  application  of  a 
stream  of  cold  water  from  a  sponge.  The  wound  should  not 
be  closed  till  the  bleeding  has  stopped,  otherwise  shortly 
after  the  operation  the  upper  lid  may  become  enormously  dis- 
tended by  blood  extravasated  into  its  loose  cellular  tissue — a 
result  which  I  have  in  a  few  of  my  cases  witnessed,  when  I  had 
closed  the  wound  without  sufficiently  attending  to  the  above 
precaution.  The  wound  may  be  closed  by  silver  wire  sutures, 
and  care  must  be  taken  to  place  the  parts  in  accurate  opposition, 
more  especially  if  the  external  commissure  of  the  lids  has  been 
divided  in  the  operation.  In  this  case,  the  suture  which  requires 
the  most  accurate  adjustment,  is  that  which  fastens  the  outer 
apex  of  the  triangular  flap  to  the  skin  of  the  temple.  The 
wound  may  then  be  treated  on  general  surgical  principles:  cold 
water-dressings,  followed  by  warm  ones,  and  even  poultices, 
should  any  inflammatory  action  set  up.  In  by  far  the  greater 
number  of  my  cases  union  has  taken  place  by  the  first  intention, 
and  after  a  few  weeks  little  or  no  trace  presents  itself  of  an 
operation  Which  at  the  time  of  its  performance  appeared  one  of 
considerable  severity. 

It  is  now  incumbent  on  me  to  state  certain  unwished  for 
results  which  may  follow  the  operation.  In  most  cases  slight 
conjunctivitis  ensues ;  this,  in  one  case,  ran  on  to  inflammation 
of  some  of  the  deeper  structures,  which,  however,  gradually 
subsided  under  appropriate  treatment,  without,  however,  inflict- 
ing any  permanent  injury  to  the  eye. 

But  by  far  the  most  serious  result  which  may  follow  the 
operation  is  ptosis  of  the  upper  eyelid.  This  was,  in  almost 
every  case  in  which  I  observed  it,  of  purely  inflammatory  origin, 
and  gradually  subsided  spontaneously,  but  in  a  few  instances  it 
was  apparently  due  to  a  partial  division  of  the  levator  palpebra3. 
In  one  case  I  am  afraid  that,  owing  to  a  too  free  use  of  the  knife, 
I  must  have  divided  or  bruised  some  of  the  muscular  nerves  ; 
for  the  ptosis  was  at  first  complete,  although  it  subsequently 
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became  less,  and  the  lateral  movements  of  the  eyeball  were  so 
paralyzed  as  to  give  rise  to  considerable  binocular  diplopia. 
Ever  after  this  case  I  have  been  particularly  careful  not  to  pro- 
long the  orbital  incision  of  the  operation  either  too  far  inwards 
or  too  deeply  backwards.  In  the  next  operation  I  intend  trying 
to  remove  the  gland  by  an  internal  incision  through  the  upper 
sinus  of  the  palpebral  conjunctiva,  combined  with  my  external 
incision  through  the  outer  canthus.  This  method  would  entirely 
obviate  the  risk  of  any  ptosis.  I  have  very  recently  had  a 
remarkable  proof  of  the  practicability  of  this  proposal.  In 
operating  for  external  squint,  owing  probably  to  my  having 
extended  my  incisions  too  far  upwards  all  at  once,  the  lacrymal 
gland  started  forth  from  under  the  bone  on  to  the  eyeball  and 
had  to  be  replaced  and  retained  in  place  by  a  compress.  Indeed, 
in  two  instances  in  which  the  difficulty  of  removing  the  gland 
without  a  dangerous  extension  of  the  limits  of  the  operation 
appeared  to  me  impossible,  I  considered  it  a  more  surgical  pro- 
cedure to  close  the  wound  without  removing  the  gland  at  all. 
It  surely  exhibits  a  very  puerile  feeling,  besides  a  want  of  moral 
courage,  to  sacrifice  the  welfare  of  a  patient  to  one's  own  false 
pride.  Many  years  ago  I  saw  a  remarkable  instance  of  this  in 
another  branch  of  surgery — a  hospital  surgeon  would  not  be 
"foiled"  in  his  attempt  to  introduce  a  catheter;  within  four- 
and- twenty  hours  the  patient  had  a  shiver,  and  shortly  after- 
wards died  from  purulent  infection. 

I  have  not,  as  yet,  met  with  any  other  untoward  effects  from 
the  operation  than  those  which  I  have  mentioned. 

[References :  Memoire  sur  un  nouveau  Moyen  de  guerir  les 
Fistules  Lacrymales  et.les  Larmoiements  Chroniques  reputes 
incurables.  Par  le  Docteur  Paul  Bernard.  (Ann.  cVOcul.yx.  5, 
p.  193.  Nov.,  1843.) — La  Cauterisation  combinee  avec  Abla- 
tion de  la  Grlande  Lacrymale,  &c.  Par  le  Docteur  Paul  Bernard. 
8vo.,  pp.  48.  Germer-Balliere,  Paris,  1845.  (Reviewed  in  the 
Ann.  (POcul.,  xxii.  1,  p.  42.  1845.) — De  l'Extirpation  de  la 
Glancle  Lacrymale,  comme  Moyen  de  gue'rir  le  Larmoiement. 
Par  le  Docteur  Charles  Textor.  (Ann.  d'Ocul.,  xviii.  5,  p.  218  ; 
and  Journal  fur  Chirurgie  unci  Augenheilkunde,  1847.  Bd.  vi. 
II.  3.) — Ophthalmic  Review,  x.  and    xii. — Compte    Rendu    du 
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Congres  periodique  International.     Bailliere,  Paris,  1868.     pp. 
33-51.] 

Chronic  lacrymal  abscess  has  sometimes  been  cured  by  pres- 
sure by  a  pad.  My  friend,  Mr.  Oliver  Chalk,  has  thus  treated 
several  cases  (one  of  which  I  saw)  successfully.  He  employs 
two  small  gutta-percha  pads,  connected  by  a  piece  of  watch- 
spring.  The  difficulty  I  found  was  to  keep  the  pad  on  the  sac 
in  its  place.  The  pressure-method  has  been  ascribed  by  Sprengel 
to  the  Arabian  physicians. 
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CHAPTER   VI. 

DISEASES  OF  THE  MUSCLES  OF  THE  EYE. 

No  part  of  ophthalmic  surgery  has  made  greater  advances  of 
late  than  the  pathology  of  the  muscles  of  the  eye ;  and  it  is  but 
right  to  say,  that  these  advances  are  chiefly  due  to  the  labors  of 
Professor  v.  Grafe,  whose  elaborate  papers  will  be  found  in  the 
11  Archiv  f.  Ophthalmologic."  The  basis  of  his  researches  was 
the  determination  of  the  normal  actions  of  the  various  ocular 
muscles.  These  actions  are  either  those  of  association,  or  of 
concurrence  of  the  eyeballs.  If  a  person  looks,  say,  to  the 
right,  the  external  rectus  of  the  right  eye  is  associated  with  the 
internal  rectus  of  the  left,  and  vice  versa  if  he  looks  to  the  left. 
Here  we  have  an  example  of  the  associated  action  of  the  two 
muscles.  But  if  a  person  regards  an  object  in  the  visual  axis 
with  both  his  eyes,  the  two  internal  recti  act  together,  in  har- 
mony with  the  ciliary  muscles.  Here  we  have  an  example  of 
concurrent  (or  accommodative)  action  of  the  ocular  muscles. 
If  the  natural  equilibrium  of  force  of  the  muscles  be  disturbed, 
the  optic  axes  are  no  longer  directed  to  the  same  point,  and 
double  vision  (diplopia)  ensues.  In  the  case  of  convergent 
squint,  the  resultant  right-hand  image  belongs  to  the  right  eye, 
the  left-hand  one  to  the  left.  But  if  a  divergent  squint  arise 
(either  from  excessive  action  of  the  external  rectus,  or  deficient 
action  of  the  internal  rectus),  then  the  images  are  no  longer 
u  corresponding,"  but  are  "  crossed,"  L  <?.,  the  right-hand  image  is 
perceived  by  the  left  eye,  and  vice  versa.1   In  the  above  instances 

1  Double  images  may  be  produced  artificially.  Pressing  the  eyeball,  or 
eyeballs,  inwards  leads  to  corresponding  double  images  ;  pressing  them  out- 
wards, to  crossed  ones  ;  and  so  forth.  If  we  look  at  a  distant  object,  but  direct 
the  eye  to  a  near  one,  corresponding  double  images  arise  ;  if  we  look  at  a  near 
object,  but  direct  the  eyes  to  a  distant  one,  crossed  double  images  arise  ;  and 
so  forth.  If  a  prism  be  held  before  the  eyes,  double  vision  ensues,  varying  in 
characters  according  to  the  direction  of  the  angle  of  the  prism. 
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the  double  images  exhibit  simply  a  lateral  separation  ;  but  it 
may  be  readily  understood  that  if  the  superior  or  inferior  rectus, 
or  either  of  the  obliqui,  be  affected,  the  double  images  will 
present  corresponding  differences  of  elevation  and  inclination. 
It  may  further  be  easily  conceived  that  the  ocular  muscles 
may  be  so  slightly  affected  (paralyzed  or  contracted)  that  any 
deviation  of  direction  of  the  eyeballs  is  quite  inappreciable  to 
the  eyes  of  the  observer.  In  such  a  case,  we  may,  by  an 
inverted  order  of  reasoning,  utilize  the  relative  positions  of  the 
double  images  to  determine  which  muscles  are  affected — in  a 
word,  substitute  a  subjective  for  an  objective  method  of  diag- 
nosis. 

It  would  be  foreign  to  the  scope  of  this  work  to  give  an 
analysis  of  the  ocular  muscles.  This  will  be  found  elaborately 
treated  of  in  Alfred  Grafe's  "  Klinische  Analyse  der  Motilitats- 
storungen  des  Auges."  The  following  propositions  form  the 
basis  of  such  an  analysis : — 

A.  1.  The  rectus  internus  moves  the  eye  inwards. 

2.  "  externus  "  outwards. 

3.  "  superior  "  upwards  and  inwards, 
and  inclines  its  vertical  meridian  inwards. 

4.  The  rectus  inferior  moves  the  eye  downwards  and  inwards, 

and  inclines  its  vertical  meridian  outwards. 

5.  The  superior  oblique  rolls  the  eye  (inclines  its  vertical 

meridian)  inwards,  and  moves  the  eye  downwards  and 
outwards. 

6.  The  inferior  oblique  rolls  the  eye  (inclines  its  vertical 

meridian)  outwards,  and  moves  the  eye  upwards  and 
outwards. 

Hence  may  be  deduced — 

B.  1.  The  eye  is  moved  directly  inwards  by  the  rectus  internus. 

2.  "  "  outwards  "  externus. 

3.  "  "  upwards  "  superior 
and  the  obliquus  inferior. 

4.  The  eye  is  moved  directly  downwards  by  the  rectus  infe- 

rior and  the  obliquus  superior. 
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C.  Double  images  may  exhibit : — 

1.  A  lateral  separation.     This  may  be  corresponding,  i.  e.,  the 

images  correspond  to  their  respective  eyes :  thus,  if 
in  a  case  of  paralysis  of  the  right  rectus  externus  a 
red  glass  is  held  before  the  right  eye,  and  a  patient 
look  at  a  flame,  he  sees  two  flames,  a  red  one  on  his 
right  and  an  uncolored  one  on  his  left.  Or  the  diplopia 
may  be  crossed:  thus,  if  in  a  case  of  paralysis  of  the 
right  rectus  internus  the  same  experiment  be  per- 
formed, the  red  image  appears  on  the  left,  the  unco- 
lored one  on  the  right. 

2.  A  difference  of  level :  one  image  appears  higher  than 

the  other. 

3.  An  inclination :  the  images  do  not  appear  parallel,  but 

inclined  to  one  another. 

D.  1.  In  paralysis  of  the  internal  rectus,  and  consequent  diver- 

gent squint,  the  images  are  crossed. 

2.  In  paralysis  of  the  external  rectus,  and  consequent  con- 

vergent squint,  the  images  are  corresponding. 

3.  In  paralysis  of  the  superior  rectus  the  diplopia  occurs: — 

(a)  only  in  planes  above  the  horizon,  and  increases 

in  degree  with  the  elevation  of  the  plane  of 
vision. 

(b)  the  image  formed  in  the  paralyzed  eye  appears 

above  that  formed  in  the  sound  one. 

(c)  the  images  are  crossed. 

(d)  the  images  are  oblique,  diverging  upwards. 

4.  The  phenomena  of  paralysis  of  the  inferior  rectus  may  be 

deduced  from  A  4  and  D  3. 

5.  In  paralysis  of  the  superior  oblique  the  diplopia  occurs : — 

(a)  only  in  planes  below  the  horizon,  and  increases 

with  the  depression  of  the  plane  of  vision. 

(b)  the  images  are  corresponding  ones. 

(c)  the   image  of  the  paralyzed  eye  appears  lower 

than  that  of  the  sound  one. 

(d)  the  images  are  oblique,  converging  upwards. 

6.  The  phenomena  of  paralysis  of  the  inferior  oblique  may 

be  deduced  from  A  6  and  D  5. 
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The  following  cases  partially  illustrate  the  above  proposi- 
tions : — 

Case  6. — Paralysis  of  the  external  rectus  muscle: — lateral,  corres- 
ponding Diplopia. 

Ann  Brown,  set.  24,  admitted  under  the  care  of  Mr.  Laurence, 
on  March  25th,  1862,  on  account  of  a  "dazzled"  state  of  her 
vision,  which  she  especially  noticed  in  going  up  or  down  stairs ; 
but  which  was  at  once  relieved  when  either  eye  was  closed. 
We  found  the  vision  of  either  eye  normal:  when  she  used  both 
eyes  her  vision  was  confused ;  but  no  distinct  double  vision 
ensued,  till  we  placed  a  colored  glass  before  either  eye,  and  told 
her  to  regard  a  candle  flame.  Then  we  found  she  saw  two 
flames,  which  exhibited  a  simply  lateral  separation,  thus  :  II  — 
the  colored  flame  appeared  on  the  same  side  as  that  of  the  eye 
before  which  the  colored  glass  was  held.  When  the  candle  was 
held  3  feet  from  her — (l)vvhen  it  was  directly  in  front  of  her, 
she  saw  two  flames,  3  inches  apart ;  (2)  when  it  was  moved  to 
her  extreme  left,  this  separation  increased  to  upwards  of  a  foot ; 
(3)  when  it  was  moved  to  her  extreme  right,  the  double  vision 
disappeared.  This  last  result  ensued  in  the  first  position  of  the 
candle,  when  a  prism  of  13°  was  held  with  its  base  outwards 
before  the  left  eye.  In  all  the  experiments  no  difference  of 
level,  nor  any  obliquity  of  the  images,  was  observed.  We  also 
observed  an  inversion  of  l\"r  of  the  left  eye ;  perfect  power  of 
inverting  either  eye;  but  deficiency  of  everting  power  of  2  J'" 
of  the  left  external  rectus  muscle.  The  diagnosis  was  therefore 
— uncomplicated,  partial  paralysis  of  the  left  external  rectus 
muscle. 

Case  7. — Paralysis  of  the  right  inferior  rectus,  and  superior  oblique 

muscles. 

Jane  C,  admitted  under  the  care  of  Mr.  Laurence,  on  March 
26th,  1862,  for  double  vision  of  two  months'  duration.  When 
a  piece  of  red  glass  was  held  before  her  right  eye  and  she  was 
told  to  look  at  a  candle  flame,  placed  at  a  distance  of  6  feet 
directly  in  front  of  her,  and  in  the  same  plane  as  that  of  her 

eyes,  she  saw  two  flames,  one  above  the  other':   the  lower  one 

was  red;  the  more  the  candles  were  lowered,  the  wider  was  the 
separation  of  the  images,  till  when  the  candle  was  placed  on 
the  floor,  the  separation  increased 'to  one  foot.  When  she  looked 
upwards,  no  double  vision  ensued.  For  a  level  corresponding 
to  that  of  her  eyes,  a  prism  of  13°  corrected  the  double  vision; 
its  base  having  to  be  held  upwards  in  the  case  of  the  left  eye, 
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and  downwards  in  that  of  the  right  eye.  The  diagnosis  was 
paralysis  of  the  right  inferior  rectus  and  of  the  superior  oblique. 

Case  8. — Paralysis  of  the  internal  and  inferior  recti,  and  of  the 
levator  palpebrse — Recovery. 

John  H.,  set.  46,  a  mathematical  instrument  maker,  a  most 
intelligent  man,  was  admitted  November  5th,  1862.  He  was 
seized  a  fortnight  previously  with  most  severe  pains  in  the  right 
side  of  the  head.  After  these  ceased,  the  following  symptoms 
arose. — Right  eye:  Ptosis,  divergent  strabismus  of  2rr/;  pupil 
normal;  with  either  eye,  vision  perfect;  with  both  eyes,  crossed 
double  vision.  The  further  to  the  left  the  flame  of  a  candle 
was  moved,  the  greater  the  lateral  separation  of  the  images 
became.  In  the  median,  horizontal  plane  there  was  also  a 
difference  of  level  of  the  flames,  that  corresponding  to  the  dis- 
torted eye  being  the  lower:  in  a  plane  10  inches  above  that  of 
the  eyes  there  was  no  difference  in  the  level  of  the  images ;  but 
in  a  lower  plane  it  increased.  The  diagnosis  was  paralysis  of 
the  internal  rectus,  inferior  rectus,  and  levator  palpebrae  of  the 
right  eye.  He  was  treated  with  colchicum  and  iodide  of  potas- 
sium ;  in  17  days  he  was  completely  cured. 

At  the  risk  of  repetition  we  subjoin  the  general  phenomena 
of  paralysis  of  the  third  nerve. 

Paralysis  of  the  Third  Nerve. 

The  paralysis  may  be  complete  or  partial ;  and  may  affect 
one  or  more  branches  of  the  nerve.  Cases  of  complete  paraly- 
sis of  all  the  branches  of  the  third  nerve  exhibit  the  following 

o 

signs : — Ptosis :  divergent  strabismus ;  complete  loss  of  power 
of  turning  the  eye  either  inwards  or  upwards,  and  much  im- 
paired power  of  turning  downwards  ;  a  dilated  fixed  pupil ;  in 
many  cases  crossed  binocular  diplopia. 

From  these  signs  the  reader  may  easily  infer  those  which  a 
case  of  partial  or  limited  paralysis  of  the  branches  of  the  third 
nerve  would  present.  At  the  onset  of  the  disease  the  cause  of 
the  paralysis  should,  if  possible,  be  ascertained,  and  be  sought 
to  be  removed  on  general  medical  principles.  Operations  should 
not  be  hastily  resorted  to,  as  many  cases  recover  under  general 
treatment  after  periods  of  variable  duration.  If,  however,  after 
prolonged  treatment,  no  amelioration  ensue,  or  if  the  affected 
muscles  exhibit  a  tendency  to  morbid  contractions,  the  external 
6 
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rectus  should  be  divided,  and  the  ptosis  remedied  bj  an  opera- 
tion.     Vide  "  Strabismus"  and  "  Ptosis." 

-     Strabismus  (Squint). 

Strabismus  is  a  mal-position  of  one  or  both  eyes,  which  pre- 
vents the  patient  directing  the  two  eyes  simultaneously  to  one 
and  the  same  point. 

1.  Convergent  Strabismus  is  an  unnatural  inversion  of  one 
or  both  eyes.  If  the  squint  is  caused  by  some  optical  defect  of 
the  eye,  one  eye  becomes  straight  when  the  other  is  excluded 
from  vision,  the  latter  eye  then  squinting.  If  this  is,  however, 
caused  by  paralysis  of  the  external  rectus  muscle,  the  patient 
possesses  little  or  no  power  of  everting  the  affected  globe.  In 
the  latter  case,  the  squint  depends  either  upon  a  simple  want 
of  power  of  abducting  the  eye,  or  upon  a  morbid  contraction  of 
the  internal  rectus,  or  upon  these  two  circumstances  conjoined. 
By  far  the  greater  number  of  cases  of  convergent  strabismus 
depend  upon  an  optical  defect  of  the  eye.  The  eyes  are 
generally  hypermetropic  {vide  "  Hypermetropia").  To  see  close 
objects  accurately,  the  person  endeavors  to  obtain  a  maximum 
amount  of  accommodation  by  converging  his  optic  axes  to  a 
nearer  point,  than  that  at  which  the  object  is  actually  situated : 
double  vision  is  the  result  of  this  disharmony.  The  patient 
instinctively  gets  rid  of  the  double  vision  by  inverting  the  one 
eye,  preferring  convergent  strabismus  and  monocular  vision  to 
the  annoyance  of  double  images.1  This  form  of  strabismus  is 
at  first  only  periodic,  and  may  be  kept  in  abeyance  by  correct- 
ing the  hypermetropia  by  appropriate  convex  glasses ;  but  it 
subsequently  becomes  constant  and  confirmed.  Binocular  vision 
then  becomes  abolished  and  the  squinting  eye  gradually  loses 
its  vision  from  disuse,  and  at  last  may  only  retain  the  power  of 
distinguishing  light  from  darkness.  The  result  of  an  operation 
on  such  a  case  may  not  be  very  satisfactory,  the  corrective  in- 
fluence of  binocular  vision  being  absent. 

Before  operating,  the  history  and* present  state  of  the  squint 

1  At  the  commencement  of  the  disease,  especially  in  young  children,  if  we 
apply  a  strong  solution  of  atropine,  and  thus  paralyze  the  accommodation,  the 
consentaneous  squinting  often  disappears. 
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should  be  examined  into.  The  most  usual  form  of  squint  is 
the  "  concomitant,"  which  may  be  defined  as  that  form  in  which 
when  one  eye  is  straight  the  other  is  deviated,  and  vice  versa. 
The  primarily  affected  eye  may  be  ascertained  partly  by  the 
history  of  the  case,  partly  by  examination ;  if  we  are  uncertain, 
if  a  certain  amount  of  alternation  of  the  squint  from  one  eye  to 
the  other  exists,  we  should  direct  the  patient  to  close  both  eyes 
and  suddenly  open  them :  the  primarily  affected  eye  is  the  one 
which,  on  the  patient  opening  his  eyes,  is  most  frequently,  or  con- 
stantly, found  deviated.  Should  we  determine  on  operating  on 
one  eye  only  at  first,  the  primarity  squinting  should  be  the  one. 
We  should  then  alternately  shade  each  eye  with  the  hand  and 
cause  the  patient  to  regard  a  near  object  with  the  other.  The 
amount  of  squint  of  the  shaded  eye  should  be  measured  with 
the  strabismometer.  In  a  case  of  pure  strabismus,  the  amount 
of  deviation  of  each  eye  should  be  equal.  If  they  are  not,  there 
is  reason  to  suspect  some  paralytic  complication.  This  may  be 
more  directly  ascertained  by  testing  the  mobility  of  the  eyes  in 
every  direction,  when  any  deficient  action  of  the  muscles  may 
be  at  once  detected,  and  the  case  can  be  treated  accordingly. 
Then  the  acuteness  of  vision,  the  refraction  and  accommodation 
of  the  eye  should  be  noted.  Finally,  the  ophthalmoscopic  ap- 
pearance of  each  eye  should  be  examined.  We  are  then,  and 
only  then,  in  a  position  to  operate  on  a  patient  with  the  prospect 
of  doing  him  the  greatest  possible  amount  of  good. 

The  operation  for  division  of  the  muscle1  is  performed  thus: 
A  fold  of  the  conjunctiva,  immediately  over  the  insertion  of  the 
internal  rectus  (about  two  lines  from  the  cornea),  is  raised  by 
toothed  forceps,  and  is  divided  by  a  blunt-pointed  scissors  (Fig. 
23);   the  subconjunctival  cellular  tissue  is  similarly   divided 

1  The  operation  for  squint  is,  generally,  remarkably  innocuous.  In  several 
hundreds  of  cases  that  I  have  operated  on,  it  has  only  occurred  to  me  once  to 
wound  the  sclerotic.  The  aqueous  and  a  small  quantity  of  vitreous  humor 
escaped.  Mooren  speaks  of  this  accident  having  happened  to  him  on  two  occa- 
sions, and  lauds  highly  the  favorable  results  he  obtained  by  occasionally  touch- 
ing the  small  prolapse  of  vitreous  with  the  mitigated  solid  nitrate  of  silver. 
Two  cases  of  hemorrhage  after  division  of  the  muscle  have  been  recorded — one 
by  Mooren,  the  second  by  Dr.  Henry  Wilson,  of  Dublin.  A  case  of  "  fonte 
purilente,"  followed  by  fatal  pyaemia,  after  an  operation  by  an  eminent  practi- 
tioner, was  much  talked  of  some  years  ago  in  this  city. 
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down  to  the  sclerotic.     The  strabismus  hook  (Fig.  24)  is  then 
slid  beneath  the  muscle,  which  is  divided  by  the  scissors  at  the 

Fig.  23. 


Fig.  24. 


line  of  its  tendinous  attachment  to  the  sclerotic.  The  edges  of 
the  conjunctiva  are  united  by  a  fine  silken  suture.  In  this 
operation  we  must  bear  in  mind  the  amount  of  squint,  as  ascer- 
tained in  our  preliminary  examination  of  the  case.  The  follow- 
ing amounts  of  effect  may  be  obtained  by  different  methods  of 
operation  :  If  we  wish  to  obtain  a  minimum  effect  (of  V")  the 
incision  into  the  cellular  tissue  must  be  just  sufficient  to  admit 
of  the  insertion  of  the  point  of  a  small  strabismus-hook  and  no 
more.  The  suture  must  be  passed  from  within  obliquely  up- 
wards and  outwards,  and  should  include  a  fair  portion  of  con- 
junctiva in  its  grasp.  After  the  operation,  the  patient  should 
avoid  looking  outwards.  To  obtain  a  greater  effect  (lj//r  to 
2'"),  the  suture  should  be  altogether  omitted,  whilst  for  a  maxi- 
mum effect  (2r//  to  2}//r),  beyond  which  we  should  not  go,  a 
larger  hook  should  be  used  and  the  cellular  tissue  above  and 
below  the  insertion  of  the  tendon  should  be  moderately  divided ; 
but  the  conjunctival  opening  should  still  be  a  small  one.  Un- 
der any  circumstances,  only  one  eye  should  be  operated  on  at  a  time. 
An  equally  imperative  rule  is  not  to  attempt  to  correct  a  squint 
of  more  than  3//r  by  one  operation  on  one  eye.  Should  a  squint 
exceed  3"',  equal,  say,  4///-5/,/,  the  proper  plan  is  to  divide  the 
operative  effect  between  the  two  eyes.  If,  e.  g.,  we  are  dealing 
with  a  concomitant  convergent  squint  of  5'",  to  endeavor  to 
produce  an  effect  of  2J///-3///  in  the  primarily  squinting  eye, 
and  by  a  later  operation  produce  a  .similar  amount  of  effect  in 
the  second  eye.  Liebreich  has,  he  says,  corrected  high  amounts 
of  squint  by  one  operation,  but  his  method  has  met  with  but 
little  favor.  The  immediate  effect  of  the  division  of  the  inter- 
nal rectus  is  not  the  permanent  one.     Three  stages. of  the  effect 
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have  been  distinguished.  Immediately  after  the  division  of  the 
internal  rectus,  this  muscle  can  only  move  the  eyeball  indirectly 
through  the  cellular  attachments  to  the  globe.  In  two  or  three 
days  the  cut  end  of  the  tendon  attaches  itself  (further  back)  to 
the  sclerotic  and  moves  the  eyeball  directly :  thus  the  effect  of  the 
operation  becomes  gradually  diminished.  Lastly,  in  the  course 
of  a  month  or  so,  the  effect  becomes  slightly  increased.  The 
second  stage  of  our  operation  having  passed,  in  about  a  week  we 
should  examine  our  case  with  regard  to  the  necessity,  or  not,  of 
an  operation  on  the  second  eye.  If  our  first  operation  has  com- 
pletely corrected  the  primary  squint  for  distance,  and  in  accom- 
modating for  a  near  object,  the  eyes  converge  quite  symmetri- 
cally, no  further  operation  is  required.  Should,  on  the  contrary, 
when  the  patient  regards  a  distant  object,  a  certain  amount  of 
convergence  in  the  first  operated  eye  still  exist,  this  must  be 
corrected  by  dividing  the  internal  rectus  of  the  other  eye  to  the 
requisite  amount.  In  about  a  week  after  the  second  operation, 
the  accommodative  movements  of  the  eyes  should  be  tested.  If, 
on  the  patient's  regarding  a  near  object,  say  between  10"  and  5" 
from  the  eyes,  either  eye  diverge,  a  suture  should  be  applied  to 
the  edges  of  the  wound  of  the  conjunctiva  of  the  last  operated 
eye,  so  as  to  produce  a  convergent  effect  on  the  globe.  If,  on 
the  other  hand,  an  abnormal  amount  of  convergence  be  observed 
in  either  eye,  we  should  open  out  the  wound  and  divide  the 
subconjunctival  cellular  tissue  a  little  more  extensively:  but  a 
certain  amount  of  convergence  may  be  left  to  the  curative  in- 
fluence of  the  third  stage  of  the  effect  of  the  operation,  and  to 
the  regulating  act  of  binocular  vision.  Or  the  conjunctiva  may 
be  opened  altogether  below  or  above  the  insertion  of  the  rectus 
tendon,  and  this  divided,  subconjunctivally,  by  scissors.  After 
considerable  experience  of  both  methods,  we  give  the  preference 
to  the  former,  which  is  also  that  adopted  by  v.  Grafe  and  Don- 
ders.  The  sinking  in  of  the  caruncula  lacrymalis,  the  proptosis 
and  the  eversion  of  the  globe  met  with,  occasionally,  after  the 
division  of  the  conjunctiva,  are  accidents  which  are  rarely  wit- 
nessed now-a-days,  since  the  incisions  are  performed  with  greater 
caution  than  they  were  at  the  early  periods  of  the  operation. 
Much  depends,  too,  in  this  point  of  view,  on  the  form  of  instru- 
ments employed.     The  scissors  should  be  narrow,  long,  probe- 
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pointed,  and  sharp,  and  so  adapted  to  divide  the  tendon  with  a 
minimum  amount  of  separation  of  their  blades.  The  hook 
should  be  fine  and  uniformly  rounded :  our  own  experience  of 
flat  hooks  (Fig.  25)  is,  that  they  are  inconvenient,  on  account 

Fig.  25. 


of  being  available  only  in  one  direction,  if  we  wish  to  avoid 
any  injurious  separation  of  the  subconjunctival  tissues.1 

From  the  preceding  it  is  evident  that  division  of  the  internal 
rectus  corrects  only  the  strabismus,  not  its  cause.  In  many 
cases  of  long-standing  strabismus  the  inverted  eye  has  become 
highly  amblyopic :  this  depends,  probably,  on  long  disuse  of 
the  retina;  for  in  no  case  that  we  have  examined  ophthalmo- 
scopically  have  we  been  able  to  detect  any  organic  changes  in 
the  fundus  oculi  at  all  commensurate  with  the  functional  dis- 
ease. In  such  cases  we  must  remain  satisfied  with  the  opera- 
tion ;  but  if  a  fair  amount  of  binocular  vision  still  exist,  we 
must  correct  the  hypermetropia,  in  which  the  strabismus  origi- 
nated, by  convex  glasses ;  otherwise  there  is  great  danger  of  the 
squint  recurring.  We  here  have  found  the  stereoscope  a  valu- 
able adjunct  in  the  treatment  after  tenotomy.  The  patient 
should  be  instructed  in  the  use  of  the  transposition-slides  spoken 
of  at  page  34,  and  also  in  the  essential  nature  of  stereoscopic 
effect ;  for  this  latter  purpose  the  best  figures  to  employ  are 
geometrical  ones,  destitute  of  shading,  and  thus  incapable  of  mis- 
leading by  the  quasi-stereoscopic  effect  given  by  chiaroscuro. 
If  ordinary  stereoscope-slides  are  used,  a  mark  should  be  made 
at  the  middle  of  the  upper  margin  of  one-half  of  the  slide,  and 
a  second  mark  at  the  middle  of  the  lower  margin  of  the  second 
half:  viewed  through  the  stereoscope,  in  perfect  binocular 
vision,  the  two  marks  appear  on  the  same  vertical.  After  the 
operation,  he  should  thus  daily  exercise  his  binocular  vision 
with  the  stereoscope.     Indeed,  cases  of  periodic  strabismus  may 

1  For  further  details,  see  Oph.  Review,  ii.  p.  61  aud  seq. 
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be  thus  cured.     In  all  cases  we  should,  of  course,  also  conjoin 
the  glasses  that  correct  any  existing  hyperrnetropia. 

Strabismus  convergens  is  said  to  be  often  the  result  of  opaci- 
ties of  the  cornea ;  but  in  the  majority  of  cases  hyperrnetropia 
is  the  true  cause.  In  exceptional  cases  myopia  lays  the  foun- 
dation of  the  inversion  of  the  eye. 

Case  9. — Hypermetropic  Strabismus  ;  Tenotomy ;  Relapse.     Cured 
by  correcting  the  Hyperrnetropia. 

Mr.  Laurence  operated  by  double  tenotomy  on  a  boy,  get.  11, 
for  a  concomitant  convergent  squint  of  the  right  eye,  both  eyes 
being  hypermetropic  to  j5l  and  having  an  acuteness  of  vision 
(S)  of  about  J.  Three  weeks  after  the  operation,  the  squint 
had  recurred  to  the  degree  of  2'"  in  the  right  eye,  although  the 
tenotomy  had  been  very  complete.  He  was  ordered  to  wear 
16-inch  convex  glasses.  When  again  seen,  three  weeks  later, 
the  squint  had  disappeared,  and  had  not  returned  three  months 
afterwards. 

2;  Divergent  Strabismus  is  an  unnatural  eversion  of  one 
or  both  eyes.  This  usually  depends  on  myopia.  Along  with 
the  myopia,  however,  certain  concurrent  circumstances  are 
usually  observed :  enlargement  of  the  globe,  especially  in  its 
antero-posterior  axis ;  insufficiency  of  the  internal  recti  mus- 
cles; or  excessive  myopia  of  the  deviated  eye.  At  the  onset 
of  such  a  case  a  want  of  power  of  sustaining  the  convergence 
of  the  eyes  (insufficiency  of  the  internal  recti — vide  "Asthe- 
nopia") for  near  objects  is  observed,  resulting  ultimately  in 
a  divergent  squint  of  one  eye,  or  less  commonly  of  both.  Yery 
common  causes  of  divergent  strabismus  are  also  amblyopia  or 
amaurosis,  from  whatever  cause  they  arise  ;  and  paralysis  of  the 
internal  rectus.  In  the  first  stages  of  myopia  strabismus,  con- 
cave glasses  may  be  tried;  but  when  the  squint  is  confirmed, 
division  of  the  external  rectus  will  be  required.  This  is  per- 
formed similarly  to  the  division  of  the  internal  muscle,  only 
that  a  much  freer  division  of  the  conjunctiva  and  of  its  subjacent 
tissue  is  admissible,  or  even  imperative.  In  extreme  cases  it 
may  be  necessary  to  transplant  the  tendon  of  the  rectus  interims 
forward  at  the  same  time  that  the  rectus  externus  is  divided. 
The  stereoscope,  as  in  the  case  of  convergent  strabismus,  should 
be  employed  in  the  after-treatment.  , 
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It  was  formerly  imagined  that  in  the  operation  for  squint  the 
rectus  was  divided  in  its  continuity,  and  that  the  two  surfaces 
of  division  of  the  muscle  became  united  by  cellular  tissue.  It 
is  now  known  that  the  essential  object  of  the  operation  is  to  set 
hachwards  the  tendinous  attachment  to  the  globe,  with  a  minimum 
amount  of  shortening  of  the  muscle,  which  latter  object  is  effected 
by  dividing  the  tendon  close  to  its  attachment  to  the  globe. 
The  object  of  the  operation  is,  in  a  word,  not  to  diminish  the 
strength  of  the  muscle,  but  to  diminish  the  leverage  it  exerts 
on  the  globe.  Cases  every  now  and  then  come  before  the  sur- 
geon, especially  after  the  older  operation,  or  in  too  extensive 
divisions  of  tissue  in  the  modern  one,  in  which  the  operation 
has  converted  the  original  convergent  into  a  still  more  disa- 
greeable form  of  squint,  the  divergent  one,  attended  perhaps 
with  great  sinking  of  the  caruncula  lacrymalis  and  an  unsightly 
proptosis.  In  this  form  of  squint  we  have  frequently  divided 
the  external  rectus  freely;  made  a  vertical  incision  to  the  inner 
side  of  the  cornea;  dissected  forwards,  then  backwards-  the 
conjunctiva  pretty  extensively;  picked  up  the  retracted  internal 
rectus  and  its  surrounding  tissue  with  a  strabismus  hook,  and 
brought  it  extensively  forwards  by  a  horizontal  suture,  which 
included  on  each  side  a  pretty  wide  breadth  of  the  conjunctiva 
in  its  grasp,  so  as  to  produce  on  the  whole  a  decided  convergent 
squint.  The  final  result  has  always  been  most  satisfactory — 
quite  as  much  so  as  in  some  more  complicated  operations  we 
have  given  a  trial  to. 

[For  further  details  of  the  pathology  and  treatment  of  stra- 
bismus, vide  the  several  papers  of  v.  Grafe  and  Donders  in  the 
"  Archiv  f.  Ophthalmologic;"  "On  the  Pathogeny  of  Squint," 
by  Prof.  Donders,  translated  by  E.  Perceval  Wright,  M.D. ; 
"  Die  Motilitatsstorungen  des  Auges,"  by  Dr.  Alfred  Grafe.] 

Nystagmus. 

Nystagmus  is  an  involuntary  oscillation  of  the  eyeball. 
This  affection  depends,  according  to  Btihm,  either  on  an  un- 
natural rigidity  or  the  reverse  of  a  muscle  (mostly  of  the 
internal  rectus),  and  is  thus  divided  by  him  into  two  forms, 
tonic  and  atonic  nystagmus.     Mackenzie,  with  more  reason,  we 
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think,  considers  it  as  caused  by  "clonic  convulsion  of  the  recti." 
Nystagmus  is  often  congenital,  and  associated  with  strabismus, 
or  with  some  optical  or  amblyopic  defect  of  the  eye.  It  has 
been  treated  by  division  of  the  internal  recti  muscles,  and  cor- 
rection, as  far  as  possible,  of  the  visual  defect ;  but  hitherto 
with  but  little  success. 
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CHAPTER  VII. 

INJURIES  OF  THE  EYE  AND  ORBIT. 

Contusions  and  Ecchymosis  of  the  Eyelids  are  the  results 
of  blows  or  falls  upon  these  parts.  Ecchymosis  of  the  lids  is 
due  to  extravasation  of  blood  into  their  loose  areolar  tissues. 
If  the  blow  has  been  severe,  leeches  should  be  applied,  followed 
by  the  use  of  evaporating  lotions.  Warm  fomentations  may  in 
some  cases  afford  relief. 

Incised  and  Lacerated  Wounds  of  the  eyebrow  and  eye- 
lids should  be  treated  on  general  principles ;  great  care  should, 
however,  be  taken  that  the  edges  of  the  wound  are  accurately 
brought  together  and  retained  by  a  few  points  of  interrupted 
suture.  The  silver  wire  suture  may  be  employed  advanta- 
geously in  such  cases.  In  examining  a  wound  of  the  brow  or 
lids,  it  should  be  borne  in  mind  that  some  portion  of  the  instru- 
ment by  which  the  wound  was  inflicted  may  possibly  be  con- 
cealed in  the  orbit. 

The  following  remarkable  case  of  the  kind  is  reported  by  Mr. 
Carter,  in  the  first  volume  of  the  Ophthalmic  Review,  p.  337 : — 

Case  10. — Foreign  Body  impacted  in  the  Orbit. 

"  For  my  knowledge  of  the  following  case  I  am  indebted  to 
the  kindness  of  Alfred  Clarke,  Esq.,  of  Gloucester. 

G.  W.,  a  hale,  vigorous  old  man,  turned  73  years  of  age,  fell 
down  stairs  in  the  dark,  being  drunk,  some  time  in  the  last  few 
days  of  May.  He  did  not  lose  consciousness  from  the  fall.  He 
injured  the  nasal  side  of  the  right  eye,  and  bled  very  freely 
from  the  wound ;  but  he  did  not  seek  medical  aid  till  June  1st, 
when  he  went  to  Mr.  Clarke,  who  found  a  ragged  conjunctival 
wound  and  much  swelling  of  the  rids,  and  ordered  a  simple 
dressing.  The  patient  presented  himself  at  intervals  until  the 
6th  of  June,  when  Mr.  Clarke  discovered  the  presence  of  a 
foreign  body  in  the  wound,  but  deferred  its  removal  until  the 
following  day,  when  he  visited  the  man  at  his  home.  He  then 
felt  the  extremity  of  a  piece  of  iron,   which  he  seized  with 
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Fig.  26. 


forceps  and  attempted  to  withdraw.  By  using  considerable 
force,  and  after  much  time,  he  removed  the  entire  shaft  of  a 
cast-iron  hat-peg,  measuring  three  inches  and  three-tenths  in 
length,  and  weighing  twenty-five  scruples.  On  further  inquiry, 
Mr.  Clarke  found  that  this  hat-peg  had  been  one  of  a  row, 
screwed  to  the  wall  near  the  bottom 
of  the  staircase;  so  that  the  man 
must  have  fallen  upon  the  end  of 
the  peg,  and  must  have  broken  it 
by  his  momentum  after  it  had  be- 
come completely  buried  in  his 
orbit.  The  base  of  the  hat-peg 
was  still  in  its  place  in  the  row, 
and  presented  a  recently  fractured 
surface  fitting  accurately  to  that  of 
the  portion  removed  from  the 
patient.  The  annexed  wood-cut 
represents  the  hat-peg  and  its  base 
precisely  of  their  natural  size. 

When  the  question  arose  with 
regard  to  the  exact  period  of  im- 
paction, no  one  could  answer  it. 
There  were  the  seven  days  during 
which  the  patient  had  been  under 
medical  observation  ;  but  he  could 
not  remember  on  what  day  of  the 
week  he  fell  down,  and  could  only 
say  that  it  was  four  or  five  days 
before  he  went  to  the  doctor.  Four 
or  five,  with  an  illiterate  old  man, 
means  simply  x;  but  it  may  be 
presumed  that  the  actual  period  of 
impaction  was  between  ten  and 
twenty  days.  The  patient  reco- 
vered without  a  single  unfavorable 
symptom. 

To-day,  November  12th,  I  have 
made  a  careful  examination  of  the 
injured  part. 

The  hat-peg  appears  to  have 
lacerated  the  conjunctiva  of  the 
globe  a  little  to  the  inner  side  of 
cornea,  and  to  have  passed  between 
the  ocular  muscles  and  the  lacry- 
mal  apparatus  without  injury  to 
either.  About  a  line  from  the 
corneal    margin,   and    below    the 
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horizontal  meridian  of  the  eye,  there  is  an  excrescence  as  large 
as  a  small  hemp-seed,  and  resembling  the  little  growths  that 
sometimes  follow  operations  for  strabismus.  From  this  excre- 
scence, as  an  apex,  a  conical  patch  of  vascularity,  like  a  ptery- 
gium, extends  to  the  caruncle,  and  the  patient  says  that  a  few 
exceedingly  small  fragments  of  bone  have  worked  out.  The 
excrescence  probably  conceals  the  opening  of  a  fistula;  but  I 
sought  vainly  for  such  an  opening  with  a  probe.  The  vision 
and  movements  of  the  eye  are  unimpaired,  and  the  lacrymal 
apparatus  is  perfect.  But  the  excrescence,  by  resting  on  the 
margin  of  the  lower  lid,  diverts  a  portion  of  the  tears  from  their 
proper  course,  and  occasions  a  slight  epiphora.  This  is,  indeed, 
the  only  inconvenience  that  the  patient  has  sustained  from  the 
injury. 

Mr.  Clarke  was  compelled  to  use  very  considerable  force  to 
remove  the  hat-peg,  and  had  to  loosen  it  by  lateral  movements, 
as  well  as  by  direct  pulling.  Partly  from  this  reason,  and  partly 
from  his  natural  astonishment  at  its  bulk  and  length,  he  can 
scarcely  be  certain  of  its  direction;  but,  from  the  relation  of  its 
original  position  to  the  probable  direction  of  the  fall,  as  well  as 
from  anatomical  considerations,  and  from  his  impression  at  the 
time,  he  thinks  that  its  point  must  have  been  received  in  the 
antrum  of  the  opposite  side.  The  entire  absence  of  head  symp- 
toms, however,  must  not  be  taken  as  conclusive  upon  this  part  of 
the  question;  since  there  are  cases  on  record,  perfectly  authen- 
ticated, in  which  undoubted  injuries  to  the  brain  have  been 
recovered  from  without  any  symptoms  that  could  have  revealed 
their  existence." 

Burns  and  Scalds  may  be  produced  by  the  direct  application 
to  the  eyelids  of  fire,  boiling  water,  or  caustic  fluids.  Particles 
of  hot  metal  and  ignited  gunpowder  are  also  frequent  causes 
of  burns.  A  minute  particle  of  hot  metal,  after  its  removal, 
whether  spontaneous  or  artificial,  often  leaves  behind  it  a  circu- 
lar rust-colored  ring.  This  may  be  mistaken  by  the  patient  for 
the  foreign  body.  The  surgeon  should  make  himself  familiar 
with  this  peculiar  mark,  lest  he  fall  into  a  similar  error.  Burns 
of  the  conjunctiva  are  very  liable  to  produce  symblepharon. 

Particular  care  is  required  in  the  treatment  of  all  cases  of 
scalds  and  burns  of  the  eyelids  to  prevent,  on  the  one  hand, 
occlusion  of  the  lids  from  plastic  union  of  their  edges,  and  on 
the  other,  ectropium  and  lagophthalmos  from  contraction  of  the 
resulting  cicatrix.  To  obviate  the  first  evil,  the  patient  should 
be  directed  to  open  the  eyes  frequently,  and  to  apply  a  little 
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simple  ointment  along  the  margins  of  the  lids ;  to  avoid  the 
last  two  evils,  the  lids  should  be  kept  as  much  as  possible  on 
the  stretch  during  the  cicatrizing  stage,  and  be  bandaged  with 
extreme  care. 

Foreign  bodies  imbedded  in  the  cornea  should  be  removed 
with  a  small  gouge,  or  a  cataract  needle ;  the  gouge,  however, 
is  the  more  useful  instrument  (Fig.  27). 

-r-r-r  •  Fl'tf      27 

"Where  the  epithelium  of  the  cornea  has 
been  abraded,  a  drop  of  castor  oil  is  a 
soothing    application    after    the    foreign 

body  has  been  removed.  If  the  foreign  substance  is  buried  in 
the  conjunctiva,  it  must  be  seized  with  a  fine  pair  of  forceps, 
and  a  small  portion  of  the  conjunctiva,  containing  it,  excised 
with  curved  scissors.  A  cursory  examination  of  a  patient's  eye 
often  fails  to  detect  the  presence  of  a  foreign  body;  in  which 
case  the  palpebral  conjunctiva  should  be  exposed  and  carefully 
examined.  The  inner  surface  of  the  lower  lid  is  easily  exposed 
by  directing  the  patient  to  look  upwards,  at  the  same  time  that 
the  lid  is  drawn  downwards.  To  evert  the  upper  eyelid,  its  free 
border  should  be  held  by  the  left  thumb  and  forefinger,  and  be 
drawn  downwards  and  forwards;  the  right  thumb-nail,  or  a 
probe,  is  then  applied  over  the  attached  border  of  the  tarsal 
cartilage,  and  serves  as  a  fulcrum  on  which  the  eyelid  may  be 
everted  by  the  left  hand.  The  loose  conjunctiva  of  the  upper 
palpebral  sinus  may  be  still  more  completely  exposed  by  forcing 
it  downwards  with  the  probe.  A  spill  of  blotting-paper  is  very 
useful  for  removing  particles  which  are  loose  on  the  eye.  For- 
eign bodies  on  the  cornea  are  generally  imagined  by  the  patient 
to  be  situated  beneath  the  upper  lid.  Particles  of  mortar,  or 
lime,  should  be  carefully  removed ;  the  lids  should  be  everted, 
and  the  surface  of  the  eye  syringed  with  water,  or  weak  vinegar 
and  water,  after  which  cold  water  compresses  will  be  found 
most  valuable.  Symblepharon  is  often  produced  by  burns 
from  lime.  The  conjunctival  sac  should  be  well  syringed  with 
water  after  injuries  from  acids  or  alkalies.  Not  unfrequently 
a  foreign  body  may  remain  for  a  considerable  time  concealed 
under  the  upper  eyelid,  without  the  patient  being  cognizant  of 
its  presence.  He  generally  applies  for  "inflammation"  of  his 
eye.     Dr.  Mooren  relates  a  case  of  conjunctivitis  which  had 
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been  treated  for  four  months  by  all  kinds  of  eye-waters;  upon 
the  removal  of  a  piece  of  straw,  which  lay  concealed  in  the 
upper  palpebral  sinus,  the  disease  at  once  disappeared.1 

Foreign  bodies,  penetrating  the  cornea,  may  lodge  in  the 
anterior  chamber,  or,  passing  onward,  may  wound  the  iris  or 
lens.  A  foreign  body,  if  small,  may  leave  no  visible  trace  of 
its  passage  through  the  cornea;  if  it  is  seen  in  the  anterior 
chamber,  it  should  be  extracted  by  fine  forceps  through  an 
incision  of  the  cornea;  but  if  it  is  lodged  in  the  iris  or  lens,  the 
portion  of  iris  with  the  foreign  body  should  be  excised  forth- 
with. The  question  whether  or  not  the  opaque  lens  should  be 
removed  at  the  same  time,  will  be  referred  to  under  the  head 
of  "traumatic  cataract." 

Blows  upon  the  Eyeball  not  unfrequently  cause  rupture 
of  the  cornea  or  sclerotic,  dislocation  of  the  lens,  traumatic 
cataract,  paralysis  of  the  iris  and  ciliary  muscle,  hemorrhage 
into  the  chambers  of  the  eye,  paralysis,  or  separation  of  the 
retina.  We  have  also  observed  a  case  of  central  scotoma  from 
an  exudation  in  the  macula  lutea,  as  the  result  of  a  blow. 

After  receiving  a  severe  blow  upon  the  eye,  the  patient 
should  be  kept  as  quiet  as  possible;  if  either  of  the  coats  be 
ruptured,  the  eye  should  be  carefully  bandaged,  and  subsequent 
inflammation  should  be  combated  by  free  leeching  and  general 
antiphlogistic  treatment. 

Wounds  of  the  Sclerotic  simply,  generally  heal  without 
any  further  results;  but  if  they  implicate  the  ciliary  region,  are 
often  most  dangerous,  leading  to  irido-choroiditis,  and  finally  to 
separation  of  the  retina.  Or  such  wounds  may  cause  cyclitis, 
succeeded  by  that  formidable  disease,  sympathetic  ophthalmia 
of  the  other  eye. 

Wounds  of  the  Cornea  are  often  accompanied  by  wounds 
of  the  capsule  and  lens,  which  are  distinctly  visible  by  lateral 
illumination.  If  the  cornea  alone  be  wounded,  and  the  iris  be 
not  prolapsed,  it  will  be  sufficient  to  bandage  the  eye  with  a 
compress,  and  apply  cold  water  frequently ;  but  if  the  lens  be 
also  wounded,  there  will  be  danger  that  the  aqueous  humor, 
having  gained  admission  into  its  substance,  may   cause  it  to 

1  Ophthalmic  Review,  vol.  ii.  p.  310. 
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swell  and  press  the  iris  forward,  inducing  glaucomatous  tension 
of  the  eyeball,  and  eventual  loss  of  vision.  In  such  a  case, 
iridectomy  should  be  at  once  performed.  Should  this  fail  to 
arrest  the  inflammatory  action,  the  cataractous  lens  must  be 
removed  by  the  linear  method. 

Fistula  Corner. — This  is  the  result  of  a  penetrating  wound 
of  the  cornea  which  has  remained  unhealed,  but  has  become 
closed  over  by  the  conjunctiva,  or  of  an  ulcer  of  the  cornea. 
The  consequence  is,  that  the  aqueous  humor  escapes  from  the 
anterior  chamber,  and  elevates  the  conjunctiva  in  the  form  of  a 
vesicle.  The  swelling  should  be  removed  with  the  scissors, 
and  the  corneal  aperture  touched  with  lunar  caustic. 
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CHAPTEE   VIII. 
DISEASES  OF  THE  CONJUNCTIVA. 

Conjunctivitis. 

Inflammation  of  the  Conjunctiva  is  characterized  by  the 
following  signs:  The  conjunctival  circulation  of  the  globe, 
which  in  the  uninflamed  eye  is  hardly,  if  at  all,  seen,  becomes 
now  plainly  visible  as  a  network  of  florid-red,  tortuous  vessels, 
which  may  be  moved  by  the  finger  over  the  subjacent  sclerotic. 
The  palpebral  conjunctiva,  when  inflamed,  has  a  scarlet,  velvety 
appearance,  without  the  individual  vessels  being  separately 
perceptible.  The  eyelids  generally  participate  more  or  less  in 
the  inflammation  and  become  red,  swollen,  and  tender.  The 
pain  is  superficial,  and  is  referred  by  the  patients  to  the  eyelids 
or  the  surface  of  the  globe,  and  is  often  compared  by  them  to 
that  which  would  be  caused  by  sand  in  the  eye.  The  secretion 
from  the  inflamed  conjunctiva  varies  in  different  groups  of  cases, 
and  may  be  taken  as  the  basis  of  the  classification  of  the  inflam- 
mations of  the  conjunctiva,  which  we  now  submit: — 

1.  Aqueous  Conjunctivitis.  The  discharge  is  of  a  watery 
nature,  and  is  probably  furnished  partly  by  the  mucous  mem- 
brane, partly  by  the  irritated  lacrymal  gland.  Aqueous  con- 
junctivitis occurs  in  two  forms:  as  an  acute  disease,  and  as  a 
chronic  one.  Acute  aqueous  conjunctivitis  generally  speedily 
yields  to  moderate  local  depletion  and  counter-irritation,  fol- 
lowed by  astringent  lotions.  In  the  more  severe  cases  nitrate 
of  silver  drops  may  be  necessary.  (Vide  under  C.  mucosa.) 
Chronic  aqueous  conjunctivitis  requires  a  more  prolonged  treat- 
ment of  a  similar  nature. 

2.  Mucous  Conjunctivitis. — [Catarrhal  Ophthalmia.] — The  dis- 
charge is  mucous  and  puriform.    The  inflammation  may  produce 
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a  mere  slight  mucous  discharge,  accompanied  by  a  hardly  per- 
ceptible congestion  of  the  conjunctival  vessels.  It  may,  through 
intermediate  stages,  present  signs  of  the  most  intense  vascular 
reaction.  The  vessels  may  be  so  turgid  with  scarlet  blood,  as 
to  give  way  and  pour  forth  extravasations;  the  eyelids  are 
greatly  swollen  and  tender;  the  discharge  is  profuse,  and  so 
glutinous,  as  to  prevent  the  patient  opening  the  eye  in  the 
morning,  without  great  pain  and  suffering.  Mucous  conjuncti- 
vitis is  also  often  met  with  in  a  subacute  or  chronic  form.  The 
most  essential  part  of  the  treatment  of  mucous  conjunctivitis  is 
the  application  of  nitrate  of  silver  drops,  varying  in  strength 
from  gr.  iv  to  gr.  x  ad  3j,  according  to  the  severity  of  the 
symptoms,  to  the  inflamed  conjunctiva.  Should  the  palpebral 
conjunctiva  alone,  or  chiefly,  be  affected,  then  the  eyelids  should 
be  everted,  and  there  held  together,  by  the  surgeon's  thumb  and 
forefinger,  so  as  fully  to  expose  the  palpebral,  and  at  the  same 
time  protect  the  ocular  conjunctiva  from  the  action  of  the 
nitrate  of  silver  drops,  which  are  then  allowed  to  flow  from  a 
camel's  hair  brush  along  the  thumb-nail  down  on  to  the  inflamed 
palpebral  conjunctiva.  After  a  few  seconds  this  is  carefully 
freed  from  any  remaining  nitrate  by  a  second  brushful  of  warm 
water.  Should  the  ocular  conjunctiva  participate  to  a  marked 
degree  in  the  inflammation,  then  the  drops  may  be  applied  to 
the  whole  conjunctival  surface.  These  applications  may  be 
repeated  at  intervals  varying  with  the  acuteness  of  the  symp- 
toms. Some  astringent  drops  (vin.  opii,  e.  g.)  may  be  applied 
every  night,  and  some  mild  cerate  night  and  morning  to  the 
margins  of  the  lids,  to  prevent  their  agglutination.  During  the 
day  the  eyes  may  be  bathed  with  warm  or  cold  water,  the  choice 
of  either  being  regulated  by  the  patient's  feelings.  We  have 
found  it  rarely  necessary  to  resort  to  local  depletion  or  counter- 
irritation. 

3.  Purulent  Conjunctivitis. — The  discharge  is  truly  purulent 
in  its  character,  and  mostly  very  profuse.  There  are  three 
forms  of  this  disease  which  require  special  notice : — 

(a)  G.  purulenta  neonatorum — the  ophthalmia  of  new-born 
infants.  This  is  a  very  characteristic  inflammation.  It  generally 
occurs  soon  after  birth.    The  eyelids  are  congested  and  swollen, 
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and  glued  together ;  on  the  surgeon's  opening  them,  a  profuse, 
thick,  yellow  discharge  wells  out;  on  everting  the  lids,  their 
conjunctiva  is  seen  to  be  highly  congested,  swollen,  and  velvety; 
the  cornea  may  be  cloudy,  opaque,  or  ulcerated :  the  iris  may 
be  prolapsed  through  an  ulcer  which  has  perforated  the  cornea  ; 
or  the  cornea  may  be  more  or  less  staphylomatous.  Such  are  the 
conditions  which  may  occasionally  be  met  with  in  neglected  or 
mistreated  cases,  and  which  furnish  a  large  quota  of  the  inmates 
of  our  blind-schools.  Yet  there  is  perhaps  no  form  of  conjunc- 
tivitis more  amenable  to  early  and  efficient  treatment.  The  eye- 
lids must  be  held  open,  and  a  strong  solution  of  nitrate  of  silver 
(of  a  strength  varying  from  gr,  x  to  3ss  ad  oj,  according  to  the 
severity  of  the  case)  dropped  by  the  surgeon  on  the  eye ;  this 
application  will  be  found  to  arrest  the  specific  character  of  the 
discharge,  and  may  be  repeated  at  intervals  of  two  or  three  days, 
the  discharge  being  in  the  interim  sedulously  removed,  as  fast 
as  it  accumulates,  by  the  nurse  with  an  astringent  lotion  (alum 
or  zinc).  The  discharge  is  contagious  and  will  give  rise  to  the 
most  violent  purulent  conjunctivitis,  if  applied  to  a  healthy 
conjunctiva,  so  that  great  care  must  be  taken  by  the  surgeon 
and  nurse  not  to  use  the  sponges,  brushes,  &c,  for  other  pur- 
poses. This  treatment,  with  a  little  mild  cerate  to  the  edges  of 
the  lids,  will  generally  suffice  speedily  to  effect  a  cure.  Scari- 
fication of  the  congested  palpebral  conjunctiva,  inunction  of  the 
ung.  hydrarg.  nitric-oxyd.,  &c,  have  also  been  recommended; 
but  we  have  never  met  with  a  case  which  did  not  yield  to  the 
treatment  above  described.  For  the  treatment  of  the  sequelae 
of  conjunctivitis  purulenta  neonat.  vide  corneitis,  staphyloma. 

(b)  Gonorrhoea!  Ophthalmia. — This  presents  the  symptoms  of 
purulent  inflammation  of  the  conjunctiva  in  its  most  intense 
form.  It  often  ends  in  the  destruction  of  the  cornea,  and  total 
loss  of  vision.  It  is  caused  by  the  inoculation  of  gonorrhceal 
matter.  The  treatment  is  that  applicable  to  the  most  severe 
forms  of  the  preceding  inflammation. 

(c)  Egyptian  Ophthalmia  is  a  contagious  variety  of  purulent 
conjunctivitis,  which  is  most  frequently  seen  amongst  persons 
who  live  together  in  masses — in  armies,  poor-houses,  charity- 
schools,  &c.  It  also  appears  to  be  almost  endemic  in  certain 
warm  climates,  as  in  Egypt  and  India.     It  is  a  purulent  oph- 


CONJUNCTIVITIS.  99 

thalmia  of  the  most  malignant  and  destructive  type.  It  is 
characterized  by  a  profuse  discharge  of  puro-mucous  matter, 
intense  injection  and  chemosis  of  the  conjunctiva,  and  affections 
of  the  cornea,  from  the  slightest  corneitis  to  ulceration,  soften- 
ing, gangrene,  or  staphyloma  of  this  structure,  and  often  excru- 
ciating pain.  After  the  subsidence  of  the  more  acute  symptoms, 
the  eyeball  may  be  found  thoroughly  disorganized  and  the  pal- 
pebral conjunctiva  left  in  an  acutely  granular  condition,  which 
keeps  up  a  chronic  corneitis  from  the  friction  of  the  roughened 
eyelids  upon  the  cornea.  The  infectious  nature  of  the  Egyptian 
ophthalmia  has  been  doubted,  but  not  the  contagious  character 
of  the  purulent  secretion  itself,  which  gets  inoculated  from  eye 
to  eye  by  the  use  of  the  same  towels,  water,  &c.  The  treatment 
must  be  of  the  most  active  nature.  That  recommended  for 
ophthalmia  neonatorum  may  be  adopted,  combined  with  local 
depletion,  purgatives,  opiates,  &c. 

4.  Pustular  or  Phlyctenular  Conjunctivitis. — This  is  mostly  met 
with  in  children.  It  is  characterized  by  small  vesicles  or  pus- 
tules, which  usually  occur  at  the  margin  of  the  cornea,  and  are 
connected  with  local  injection  of  the  ocular  conjunctiva.  It  is 
unaccompanied  by  any  severe  pain  or  photophobia.  The  same 
treatment  as  that  recommended  for  the  milder  forms  of  mucous 
conjunctivitis  of  the  ocular  conjunctiva  may  be  employed.  A 
small  portion  of  the  ung.  hydrarg.  flav.  oxyd.,  applied  every 
night  between  the  edges  of  the  lid,  is  a  very  satisfactory  mode 
of  treating  this  form  of  conjunctivitis.  After  this  ointment  has 
remained  in  the  eye  for  about  two  minutes,  it  should  be  care- 
fully washed  out  with  warm  water ;  otherwise  an  excessive 
amount  of  irritation  may  be  set  up.1 

1  The  introduction  of  the  yellow  oxide  of  mercury  ointment  into  ophthalmic 
practice  is  due  to  Dr.  Pagenstecher.  As  we  have  found  this  ointment  of  extreme 
value  in  cases  of  phlyctenular  conjunctivitis  and  corneitis,  we  extract  the  fol- 
lowing directions  for  its  preparation  from  Dr.  Pagenstecher's  paper  upon  the 
subject  in  the  2d  volume  of  the  Ophthalmic  Review:  "The  mode  of  preparing 
the  yellow  precipitate,  although  well  known,  may  be  still  worth  mentioning. 
Care  must  be  taken  in  the  precipitation  to  obtain  a  pure  oxide,  and  not  any  of 
its  compounds,  to  which  precipitates  of  mercury  have  a  great  tendency — a  fact 
which  might  detract  from  the  efficacy  of  the  preparation.  The  precipitation  is 
effected  by  adding  a  solution  of  the  chloride  of  mercury  to  a  solution  of  potash,' 
in  such  a  way  that  there  is  always  an  excess  of  the  latter.    After  the  precipitate 
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5.  Granular  Conjunctivitis. — This  form  of  conjunctivitis  is 
characterized  by  the  presence  of  granular  elevations  on  the 
palpebral  conjunctiva.  These  elevations  are  not  granulations 
in  the  ordinary  surgical  sense  of  the  word,  as  they  are  not  pre- 
ceded by  any  ulceration  of  the  conjunctival  tissue.  Two  well- 
marked  kinds  of  granulations  occur  in  practice.  They  may  be 
scattered,  buff-colored,  translucent,  hard  granules  the  size  of  a 
pin-head.  These  often  produce  a  peculiar  corneitis  {vide  Cor- 
neitis)  by  their  friction  on  the  cornea ;  or  the  same  result  may 
ensue  in  another  way.  The  granulations  disappear,  exudation 
matter  is  effused  into  the  conjunctival  tissue,  and  this  by  its 
contraction  gradually  bends  in  the  free  border  of  the  lid  to  such 
a  degree  as  often  to  occasion  entropium,  whilst  the  surface  of 
the  lid  becomes  bent  outwards  from  side  to  side,  constituting 
the  condition  to  which  I  have  given  the  name  of  "  excurva- 
tion,"  with  all  their  baneful  consequences  to  the  cornea.  This 
form  of  granular  conjunctivitis  is  the  "conjunctivitis  tracho- 
inatosa"  of  German  authors.  Or  the  granulations  may  be 
highly  vascular  and  florid-red,  bleeding  at  the  least  touch, 
large,  closely  packed  together,  and  assuming  an  angular  con- 
tour from  their  mutual  contact.     This  fungoid  species  of  granu- 

has  deposited  itself,  the  supernatant  fluid  is  at  once  poured  off,  the  precipitate 
thoroughly  washed  with  distilled  water,  and  dried  by  gentle  heat,  with  exclu- 
sion of  daylight.  Thus  prepared,  the  yellow  precipitate  has  a  light-yellow 
(that  of  the  yelk  of  egg)  color,  and  is  an  exceedingly  fine  powder,  which,  even 
under  the  microscope,  appears  completely  amorphous. 

"As  regards  the  strength  of  the  ointment,  I  generally  use  one  drachm  of  oxide 
to  one  ounce  of  cold  cream.  This  may  appear  very  strong  to  some,  but  expe- 
rience amply  shows  that,  applied  in  proper  cases,  it  does  not  in  any  way  irritate 
too  much.  Idiosyncrasies  may,  of  course,  be  observed,  as  in  every  remedy; 
and  if  the  ointment  in  a  given  case  irritates  too  much,  its  strength  may  be 
reduced  to  30  grs.  of  oxide  to  the  ounce.  I  may  further  remark,  the  two  con- 
stituents of  the  ointment  must  be  rubbed  up  to  a  most  intimate  admixture,  if 
it  is  to  act  well.     The  following  are,  then,  the  two  formula?  :  — 

R.     Hydrarg.  oxydat.  flavi,  gr.  xxx. 
(via  humida  parati). 
Ung.  cetacei,  §ss. 
Misce  exactissime  et  fiat  unguent. 
Or,  I£.     Hydrarg.  oxydat.  flavi,  gr.  xxx. 
(via  humida  paratij. 
Ung.  cetacei,  §j. 
M.  exactiss.  et  fiat  unguent." 
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lations  occur  most  frequently  in  Egyptian  ophthalmia  (which 
see).  Both  forms  of  granulations  are  excessively  difficult  to 
cure  radically.  In  the  acute  stage  it  is  best  to  abstain  from  all 
irritants.  Hot  water  fomentations,  light  hot  poultices,  and 
scarifications  will  answer  best ;  then  we  may  proceed  to  the 
light  application  of  caustics,  and  to  astringent  lotions.  My 
method  of  applying  blue  stone  is  to  grind  down  a  piece  into  a 
smooth  wedge  and  fix  the  thick  part  into  the  end  of  a  stick  of 
gutta  percha,  as  a  porte-caustique.  On  everting  the  upper  lid, 
it  will  always  be  found  that  a  portion  of  the  palpebral  conjunc- 
tiva is  not  exposed  at  all,  that  portion  which  is  bounded  above 
by  the  line  of  transition,  of  the  ocular  into  the  palpebral  con- 
junctiva, below  by  the  lower  border  of  the  exposed  tarsal  car- 
tilage. The  wedge-shaped  form  of  the  blue  stone  permits 
admirably  of  its  being  insinuated  between  the  globe  and  the 
unexposed  part  alluded  to  above,  which  very  generally  is 
altogether  overlooked  in  the  cauterization.  We  have  occasion- 
ally found  liq.  potassae  efficient,  after  all  other  topical  remedies 
had  been  employed  in  vain.  Inoculation  of  the  conjunctiva 
with  the  pus  of  ophthalmia  neonatorum,  or  the  removal  of  the 
ocular  conjunctiva,  have  also  been  extensively  practised  in 
obstinate  cases  of  granular  lids.  Where  excurvation  of  the  lid 
exists  the  operation  of  tarsoraphy  is  generally  required.  I  have 
seen  cases  which  had  for  a  lengthened  period  resisted  all 
varieties  of  treatment,  at  once  become  comparatively  rapidly 
cured  after  the  operation. 

6.  Diphtheritic  Conjunctivitis  is  characterized  by  a  hard, 
smooth,  yellow,  non- vascular  exudation  into  the  substance  of 
the  conjunctiva,  causing  arrest  of  the  circulation,  and  hence 
danger  to  the  cornea.  The  best  treatment  is  scarifications  and 
the  energetic  employment  of  warm  applications  in  the  diphthe- 
ritic, caustic  and  atropine  in  the  secreting  stage  of  the  disease. 
Under  any  treatment  one-half  of  the  cases  usually  do  badly. 
Dr.  Heymann  has,  under  the  name  of  conjunctivitis  "  mem- 
branacea,"  described  a  solitary  case,  characterized  by  the 
formation  of  layers  of  fine  gray  membrane  on  the  swollen 
conjunctiva.  It  is  probably  nothing  but  a  diphtheritic  form  of 
disease. 

Having  now  disposed  of  the  inflammations  of  the  conjunctiva, 


102  DISEASES    OF    THE    CONJUNCTIVA. 

we  may  pass  on  to  the  consideration  of  its  other  morbid  con- 
ditions. 

Xerophthalmia. 

Xerophthalmia  is  a  peculiar  condition  of  the  conjunctiva, 
which  becomes  quite  dry,  incapable  of  secreting  its  normal 
mucus,  and  acquires  a  shrivelled  skin-like  (cuticular)  character. 
Under  such  circumstances  the  cornea  loses  its  polish  and  trans- 
parency, and  vision  is  hence  seriously  impaired  or  practically 
abolished.  Xerophthalmia  is  an  uncommon  disease,  originating 
in  long-continued  irritation  of  the  conjunctiva,  either  from  con- 
junctivitis or  the  incautious  application  of  caustics.  It  is  an 
almost  incurable  condition,  but  may  be  ameliorated  by  fatty 
applications,  or  glycerine.  In  one  case  we  obtained  signal  suc- 
cess with  castor-oil  drops. 

Chemosis. 

Chemosis,  or  (Edema  of  the  sub  conjunctival  cellular  tissue, 
frequently  accompanies  conjunctivitis,  and  occurs  in  two  forms, 
the  serous  and  the  phlegmonous.  The  serous  appears  as  a 
translucent,  pale,  straw-colored  elevation  of  the  conjunctiva, 
surrounding  and  partially  encircling  the  cornea,  the  conjunctival 
vessels  running  over  its  surface.  The  phlegmonous  form  differs 
from  the  serous  in  the  ©edematous  cellular  tissue,  being  redder 
and  harder,  and  hence  more  likely  to  exert  injurious  pressure 
on  the  cornea.  Both  forms  should,  if  necessary,  be  treated  by 
scarification  with  a  lancet,  or,  if  the  vitality  of  the  cornea  should 
appear  threatened,  by  excision  of  the  morbidly  thickened  struc- 
tures with  curved  scissors. 

Symblepharon. 

Symblepharon  is  a  union  of  the  eyelid  to  the  eyeball  by 
bands  of  plastic  tissue,  which  may  acquire  the  firmness  and 
rigidity  of  tendinous  structures.  The  disease  generally  results 
from  the  cicatrization  of  extensive  breaches  of  surface.  The  re- 
mote causes  of  symblepharon  are  mostly  burns,  either  from  fire, 
or  from  caustic  substances.  The  cornea  may  be  more  or  less 
seriously  damaged  by  the  cause  from  which  the  symblepharon 
originated.     If  staphyloma  of  the  cornea  coexist,  it  may  cause 
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considerable  distress  by  its  pressure  on  the  adherent  lids,  as  the 
symblepharon  may  be  a  source  of  great  discomfort  from  the 
dragging  sensations  in  the  affected  eye.  It  is  not  difficult  to 
separate  the  morbid  adhesions,  but  very  so  to  prevent  their 
reunion.  To  counteract  this,  Sir  W.  Wilde  recommends  union 
of  the  cut  edges  of  the  conjunctiva  by  sutures.  Mr.  Teale,  jun., 
has  reported  three  successful  cases,  in  which,  after  dissecting 
the  lid  from  the  eyeball,  he  covered  the  raw  surfaces  thus  left 
on  these  structures  by  flaps  of  healthy  conjunctiva,  derived  from 
the  inner  and  outer  parts  of  the  eyeball,  respectively  (vide 
Ophthalmic  Hospital  Reports  for  October,  1861). 

Professor  Arlt's  method  is  sometimes  useful.  After  chloro- 
form has  been  administered,  any  pterygium-like  process  is  seized 
with  a  pair  of  Blomer's  forceps  tolerably  near  its  point,  a  cata- 
ract-knife is  introduced  under  it,  and  by  this  means  it  is  care- 
fully separated  from  the  margin  towards  the  centre  of  the  cornea. 
The  flap  so  formed  is  then  dissected  back  from  the  sclera ;  a 
ligature  provided  with  a  needle  at  each  end  is  now  passed  near 
its  apex,  and  it  is  then  so  placed  that  its  outer  surface  covered 
with  epithelium  is  applied  to  the  globe.  The  needles  are  next 
passed  through  the  eyelid  at  the  very  bottom  of  the  wound,  and 
the  ends  of  the  ligature  knotted  over  a  roll  of  sticking  plaster ; 
in  this  way  the  tip  of  the  flap  is  fixed  at  the  bottom  of  the 
palpebral  sinus.  Some  sutures  are  also  applied  to  the  sur- 
rounding conjunctiva,  and  cold  fomentations  applied.  The  liga- 
tures are  removed  in  48  hours.    (Oph.  Review,  i.  278.) 

Tumors  of  the  Conjunctiva. 

The  conjunctiva  is  the  seat  of  warty  growth,  polypi,  adipose, 
sarcomatous,  and  cartilaginous  tumors.  A  peculiar  vascular 
growth  on  the  palpebral  conjunctiva  is  not  unfrequently  met 
with.  The  growth,  generally,  has  a  triangular,  flattened  form, 
is  soft,  florid-red,  and  very  prone  to  bleed.  It  may  very  appro- 
priately be  termed  a  "cock's-comb  growth,'1  and  resembles 
closely  the  vascular  tumors  of  the  female  urethra.  It  is  often 
excessively  difficult  to  cure.  We  had  a  case  of  the  kind,  in  a 
young  girl,  under  treatment  for  some  four  years.  As  fast  as  we 
have  excised  or  cauterized  the  growths,  they  have  after  a  time 
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recurred.  An  emollient  plan  of  treatment  has  appeared  to  suc- 
ceed best. 

Melanosis  of  the  conjunctiva  is  not  unfrequently  seen,  either 
as  a  deposit  at  the  edge  of  the  cornea,  or  as  a  pendulous  mass 
hanging  from  that  structure.  The  treatment  of  these  growths, 
when  confined  to  the  conjunctiva,  consists  in  removing  them  by 
curved  scissors. 

The  following  is  a  case  of  melanotic  tumor  of  the  conjunc- 
tiva : — ■ 

Case  11. — E.  H.,  aet.  52,  presented  herself  with  a  pyramidally- 
shaped  growth,  measuring  4'"  from  above  downwards,  and  about 
the  same  across  at  its  base,  which  was  attached  to  the  cornea  at 
its  lower  and  outer  quadrant,  and  also  to  the  adjacent  scleral 
conjunctiva,  the  apex  of  the  tumor  being  free,  and  protruding 
from  between  the  closed  eyelids.  The  growth  was  soft,  some- 
what lobed,  and  of  a  deep  slate  color.  For  upwards  of  twenty 
years  there  had  been  a  minute  brownish  spot  in  the  situation  of 
the  tumor,  which  had  only  grown  large  during  the  last  six 
months.  To  its  inner  side  were  a  few  enlarged  subconjunctival 
veins  leading  to  it,  as  well  as  a  large  scleral  discoloration. 

On  Jan.  19,  1863,  Mr.  Laurence  removed  the  tumor  with 
scissors,  and  on  microscopical  examination  it  presented  all  the 
appearance  of  a  cancerous  growth.  When  the  patient  was  last 
seen,  after  an  interval  of  fourteen  months,  it  was  found  that  no 
return  of  the  growth  had  supervened,  and  the  eye  was  in  a  per- 
fectly healthy  condition,  merely  a  small  cicatrix  of  the  cornea 
and  adjacent  conjunctiva  indicating  the  former  attachment  of  the 
tumour.  An  almost  identical  case  is  reported  by  Dr.  Steffan,  in 
Zehender's  "  Monatsblatter,"  ii.  p.  81. 

Pterygium. 

Pterygium  is  a  membranous  formation  on,  or  in,  the  ocular 
conjunctiva.  It  is  generally  of  a  triangular  form,  with  the  apex 
directed  towards  the  cornea.  In  most  cases  the  affection  is 
confined  to  the  eye,  and  originates  from  the  semi-lunar  fold  or 
the  caruncula  lacrymalis.  Two  varieties  are  met  with  in  prac- 
tice, a  thin,  semi-transparent,  slightly  vascular  form,  Pterygium 
tenue,  or  one  of  a  thicker,  fleshy  character,  Pterygium  crassum. 
Pterygium  may  originate  in  mucous  conjunctivitis,  in  traumatic 
causes,  or  idiopathically  ;  in  the  latter  case  being  very  prevalent 
amongst  the  natives  of  hot  climates.     Those  affected  with  it,  as 
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a  rule,  suffer  little  or  no  inconvenience  from  its  existence.  If 
from  its  rate  of  progress,  which  may  be  almost  imperceptible,  it 
is  deemed  advisable  to  remove  the  growth,  lest  it  encroach  so 
far  over  the  cornea  as  to  cover  the  pupil,  it  may  be  easily 
effected  with  forceps  and  scissors ;  but  under  other  circumstances 
all  operations  should  be  avoided,  lest  the  resulting  cicatricial 
froena,  by  their  hindrance  to  the  movements  of  the  eyeballs, 
cause  the  patient  far  more  annoyance  than  the  original  disease. 
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CHAPTER    IX. 

DISEASES  OF  THE  SCLEROTIC. 

The  diseases  of  the  sclerotic  require  but  a  very  short  separate 
notice,  their  descriptions  being  for  the  greater  part  comprised 
in  those  of  other  diseases. 

Sclerotitis  {Rheumatic  Ophthalmia). 

The  vascularity  in  this  form  of  inflammation  differs  from  that 
of  conjunctivitis.  The  vessels  implicated  are  those  of  the  scle- 
rotic ;  they  present  a  radiated,  fasciculated  arrangement ;  their 
contained  blood  has  a  venous  hue,  and  they  cannot  be  moved  by 
any  manipulation  with  the  fingers.  The  pain  also  differs  from 
that  of  conjunctivitis,  in  being  much  more  severe  and  deep- 
seated,  in  being  referred  by  the  patient  to  the  eyeball  itself,  to 
the  circumorbital  and  temporal  regions  and  to  the  tracks  of  the 
branches  of  the  fifth  nerve  generally ;  it  is  nearly  always  much 
more  severe  at  night  than  in  the  day.  If  the  sclerotitis  is 
uncomplicated  with  conjunctivitis,  the  discharge  is  of  an  aqueous 
nature  ;  but  in  the  majority  of  cases  it  is  accompanied  by  mucous 
conjunctivitis,  which  gives  rise  to  a  mucous  discharge.  Sclerotitis 
is  best  treated  by  local  depletion,  counter-irritation,  and  opiates 
internally,  combined  with  warm  lotions  of  belladonna  and 
opium.  Mild  cases  will  often  yield  to  warm  fomentations. 
Under  any  treatment,  the  eye  had  better  be  protected  from  the 
light  by  a  shade. 

Sclerectasia,  or  Staphyloma  of  the  Sclerotic, 
will  be  referred  to  under  the  head,of  ll  Staphyloma." 

Fibro-plastic  Tumors. 

Mackenzie  speaks  of  a  fibro-plastic  tumor  of  the  sclerotic, 
bearing  an  external  resemblance  to  molluscum,  and  met  with 
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in  scrofulous  children.  These  tumors  become  destroyed  by 
ulceration,  which  may  extend  to  the  cornea,  and  cause  atro- 
phy of  the  globe.  He  recommends  leeches,  counter-irritation, 
and  general  tonics. 
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CHAPTER   X. 
DISEASES  OF  THE  CORNEA. 

COBNEITIS. 

Corneitis  occurs  in  several  distinct  forms.  In  all,  the  cornea 
is  more  or  less  invaded  by  florid  vessels,  and  clouded  by  effusion 
into  its  texture.  In  the  acute  forms  of  corneitis,  this  effusion 
may  run  on  to  purulent  infiltration  of  the  cornea  (onyx),  as  is 
not  uncommonly  seen  after  unfavorable  cataract-extractions,  or 
it  may  lead  to  ulceration  of  the  cornea.  The  character  of  the 
corneitis  depends  a  good  deal  on  the  circumstances  under  which 
it  originates.     Thus  a  peculiar  form  of  corneitis  is  known  as 

Corneitis  Interstitialis  s.  Diffusa. 

This  is  distinguished  by  a  general,  minute  mottling  of  the 
whole  structure  of  the  cornea,  a  loss  of  polish  of  the  corneal 
surface,  which  is  at  parts,  especially  its  marginal  ones,  invaded 
by  leashes  of  exceedingly  minute  vessels,  by  the  dull  leaden 
hue  of  the  accompanying  sclerotitis,  by  the  comparatively 
slight  vascularity  of  the  conjunctiva,  by  the  extremely  chronic 
course  of  the  disease,  and  by  its  generally  occurring  in  young, 
delicate,  or  scrofulous  subjects.1  This  is  the  form  of  corneitis 
which,  according  to  Mr.  Hutchinson's  views,  is  connected  with 
syphilis. 

Case  12. —  Corneitis  Interstitialis  in  Utero. 

A  child,  3  months  old,  was  admitted  for  a  congenital  affection 
of  the  eyes.  Both  corneas  were  extremely  large  and  prominent ; 
bluish- white  at  the  centres,  but  sufficiently  clear  towards  the 
periphery  for  the  irides  to  be  seen;  the  latter  were  apparently 
healthy.  There  was  no  abnormal  vascularity  ;  the  tension  was 
normal ;  the  child  was  well  nourished,  and  had  never  suffered 

1  In  many  cases  iritis  also  exists. 
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from  any  inflammation  since  its  birth  ;  it  appeared  to  perceive 
light  well ;  no  trace  of  syphilitic  affection  could  be  found. 

Corneitis  pannosa  is  a  well-marked  form  of  corneitis,  caused 
by  the  irritation  of  granular  lids,  or  of  inverted  eyelashes. 

The  opacity  is  uniform,  but  not  dense,  and  is  pervaded  by 
isolated,  long  capillary  veins;  it  is,  moreover,  limited  to  those 
parts  of  the  cornea  exposed  to  the  source  of  irritation.  Thus, 
in  granular  corneitis,  only  the  upper  half  of  the  cornea,  in 
nine  cases  out  of  ten,  will  be  found  affected,  from  the  circum- 
stance of  the  upper  lid  being  a  more  frequent  seat  of  granula- 
tions than  the  lower. 

As  a  result  of  long-continued  inflammation,  the  cornea  be- 
comes highly  vascular,  and  its  epithelium  is  thickened.  This 
condition,  from  its  resemblance  to  a  piece  of  red  cloth,  has 
received  the  name  of  pannus. 

Treatment. — Acute  corneitis  should  be  treated  by  local  deple- 
tion, counter-irritation,  and  fomentations  of  belladonna  or 
opium.  Tonics  may  often  be  given  with  great  benefit.  Iodide 
of  potassium,  combined  with  bark,  should  be  given  in  causes  of 
interstitial  corneitis.  Iritic  complications  should  be  anticipated 
by  the  occasional  application  of  atropine  drops.  If  interstitial 
suppuration  occur,  and  show  no  marked  tendency  to  spread,  it 
will  be  better  not  to  interfere ;  but  if  it  do.  an  incision  may  be 
made  into  the  substance  of  the  cornea  (parancentesis  corneae). 
Paracentesis  corneas  has  been  extensively  practised  by  Professor 
Sperino,  of  Turin,  and  is  strongly  recommended  by  him  as  a 
method  of  treating  this  and  various  other  diseases  of  the  eye. 
The  puncture  should  be  made  with  a  broad  needle,  at  the  margin 
of  the  cornea,  and  to  its  temporal  side,  in  order  that  the  surgeon 
may  experience  no  difficulty  in  finding  the  wound  again.  Ee- 
peated  evacuations  of  the  aqueous  humor  are  effected  by  the 
introduction  of  a  fine  probe  through  the  wound  into  the  ante- 
rior chamber,  slight  pressure  being  made  backwards  upon  the 
iris.  This  may  be  performed  twice  a  day,  or  oftener,  according 
to  the  severity  of  the  symptoms. 

In  chronic  corneitis,  astringent  and  stimulant  lotions  and 
counter-irritation  may  be  advantageously  employed.  In  all 
cases,  of  course,  if  a  cause  exists  for  the  corneitis,  the  former 
must  claim  our  primary  attention  ;  if  the  corneitis  depend  on 
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granular  lids,  it  will  subside  as  the  granulations  disappear;  if  on 
entropium,  the  rectification  of  the  lid  should  be  our  first  object. 
In  addition  to  the  general  treatment  of  granular  lids  and  pannus, 
two  special  methods  are  practised.  The  first  is  that  of  peri- 
tomy  (or  syndectomy),  as  practised  by  Scarpa  and  Furnari.  It 
consists  in  removing  nearly  the  entire  conjunctiva  around  the 
cornea,  together  with  as  much  of  the  pannous,  corneal  conjunc- 
tiva as  possible.  The  second  method  is  that  of  inoculating  the 
conjunctiva  with  the  pus  of  the  conjunctivitis  purulenta  of  new- 
born infants.  Violent  inflammation  ensues,  resulting  ultimately, 
if  the  case  succeed,  in  disappearance  of  the  pannus,  and  more  or 
less  clearing  of  the  cornea. —  Vide  the  "Ophthalmic  Hospital 
Reports,"  vol.  iv.  pt.  1. 

Phlyctenular  Corneitis  ["Scrofulous  Ophthalmia"  of 
authors]  generally  attacks  children  under  the  age  of  puberty, 
and  is,  in  many  cases,  associated  with  general  scrofula.  It  is 
attended  by  intolerance  of  light  (photophobia),  by  spasm  of  the 
orbicularis,  pain,  and  profuse  lacrymation.  It  is  characterized 
by  vesicles  [phlyctenules]  or  pustules  at  the  margin  of  the  cor- 
nea, or  on  the  cornea  itself.  Leashes  of  vessels  generally  shoot 
from  the  conjunctiva  towards  the  vesicles.  As  soon  as  these 
burst,  from  the  overlying  epithelium  becoming  detached,  they 
pass  into  open  ulcers,  which  may  either  heal  or  may  penetrate 
deeply  into  the  substance  of  the  cornea.  When  the  phlyctenule 
burst,  the  patient  experiences  some  relief,  and  for  a  time  the 
active  symptoms  subside.  Phlyctenular  corneitis  is  sometimes 
accompanied  by  a  disease  of  the  skin,  as  eczema,  crusta  lactea, 
&o.  The  phlyctenule  general  leave  specks,  which  may  remain 
for  a  very  considerable  time. 

Treatment. — The  photophobia  is,  in  these  cases,  often  most 
severe  and  prolonged ;  the  spasm  of  the  orbicularis  so  violent, 
as  by  its  constricting  influence  to  produce  acute  ectropium  and 
the  most  intense  swelling  and  congestion  of  the  eyelids,  especi- 
ally of  the  upper  one.  Such  a  state  should  be  at  once  relieved 
by  division  of  the  outer  canthus,  followed  by  hot  fomentations 
and  at  a  later  period,  by  astringent  lotions.  Lesser  degrees  of 
photophobia  are  best  treated  by  cold  evaporating  lotions  to  the 
closed  eyelids,  and  a- shade  to  the  eyes.  We  then  find  that  the 
most  efficacious  remedy  is  the  yellow  oxide  of  mercury  ointment 
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(referred  to  at  p.  99),  applied  every  night  (washed  carefully 
out  in  about  two  minutes  after  application),  combined  with 
medicated  (belladonna  or  camomile)  fomentations  during  the  day. 
The  bowels,  often  out  of  order  in  these  cases,  should  be  carefully 
attended  to,  according  to  the  indications  of  the  secretions.  Calo- 
mel and  jalap  or  gray  powder  combined  with  soda  and  rhubarb 
are  the  most  generally  useful  preparations.  If  tonic  treatment  is 
indicated  by  the  patient's  general  condition,  cod-liver  oil,  qui- 
nine, iron,  &c,  should  be  administered  ;  arsenic  internally  is  said 
to  have  a  specific  effect  upon  this  and  some  other  superficial 
inflammations  of  the  eye.  General  hygienic  and  dietetic  mea- 
sures should  be  adopted.  These  last  constitute  by  far  the  most 
important  points  in  the  treatment.  We  not  uncommonly  find 
our  little  patients  suffering  from  eczema  of  the  scalp  and  face. 
In  the  case  of  the  scalp,  the  hair  should  be  cut  closely  off,  where 
any  scabs  are  ;  these  should  be  softened  and  removed  by  warm 
fomentations  and  poultices.  The  raw  surfaces  should  then  be 
kept  constantly  smeared  with  the  ung.  hydrarg.  nitrat.  dilut.  or 
the  carbonate  of  soda  ointment  (  3j  to  the  axung.  3iv).  The 
same  treatment  should  be  applied  to  eczematous  incrustations 
of  the  face.  The  child  should  be  kept  thoroughly  clean,  have 
a  warm  bath  every  night,  and  then  be  placed  in  a  warmed  bed, 
to  excite  the  action  of  the  skin.  After  this  has  been  thoroughly 
established,  natural  or  artificial  salt-water  baths  should  be  used 
every  morning,  followed  by  friction  with  a  hard  rough  towel.  The 
diet  should  be  especially  attended  to.  The  raw  fruits,  rancid 
butter,  bad  tea,  etc.,  which  are  so  freely  given  to  the  children  of 
the  poor,  should  be  replaced  by  a  nutritious,  but  unstimulating 
diet,  such  as  fresh  meat,  cocoa,  milk,  &c.  Such  hygienic  mea- 
sures will  often  be  found  of  by  far  greater  efficacy,  than  any 
amount  of  medicine. 

Ulceration  of  the  Cornea. 

Ulceration  of  the  Cornea  may  either  be  confined  to  its 
superjacent  epithelium,  or  may  extend  to  its  proper  fibrous 
structure.  The  superficial  ulcers  are  irregular  in  shape,  and 
have  a  tendency  to  spread  in  one  direction,  whilst  they  cica- 
trize in  another ;  the  deep  ulcers  are  generally  circular,  or  cres- 
centic,  and   may  penetrate  so  far  as  to  perforate   the  cornea, 
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causing  evacuation  of  the  aqueous  humor  and  prolapse  of  the 
iris.  A  solitary  vessel,  or  a  leash  of  vessels,  may  often  be  seen 
to  connect  the  ulcer  with  the  neighboring  part  of  the  sclerotic 
or  conjunctiva.  Occasionally,  when  an  ulcer  has  penetrated  the 
proper  substance  of  the  cornea,  the  posterior  elastic  lamina  being 
unable  to  withstand  the  pressure  outwards  of  the  aqueous 
humor,  is  protruded  in  the  form  of  a  small  vesicle,  which  is 
termed  a  hernia  of  the  cornea.  Ulcers  of  the  cornea  are  generally 
more  or  less  opaque,  and  surrounded  by  a  faint  halo  from  effu- 
sion into  the  adjacent  corneal  substance.  There  is,  however,  a 
transparent  form  which  is  remarkable  for  its  extremely  chronic 
course.  This  ulcer  varies  from  V"  to  \\"f  in  diameter,  is 
shallow,  round,  and  transparent,  and  looks  like  a  mere  chipping 
out  of  the  cornea.  The  adjacent  tunics  are  but  little,  if  at  all, 
affected.  If  the  ulcer  is  situated  over  the  area  of  the  pupil,  the 
patient  experiences  a  dazzling  sensation,  which  is  produced  by 
the  irregular  diffusion  of  the  light  over  the  retina  {irregular 
astigmatism) ;  straight  lines  appear  as  crooked  ones,  circles,  as  if 
bounded  by  various  sinuosities,  &c.  The  irregular  astigmatism 
is  sometimes  accompanied  by  monocular  diplopia  and  polyopia. 
In  making  an  objective  examination  of  transparent  ulcers,  it 
will  be  observed  (I)  that  the  corneal  images  of  objects  (e.  g.,  of 
the  frame  of  a  pane  of  glass)  are  disturbed  or  broken  ;  (2)  that 
if  we  laterally  illuminate  a  small  spot  of  the  iris,  it  appears  as 
a  dark  centre,  surrounded  by  a  bright  halo,  the  depression  in 
the  cornea  dispersing  the  incident  light,  the  immediate  circum- 
ferential convexity  condensing  it.  Upon  examination  with 
the  ophthalmoscope,  three  appearances  may  be  observed  :  a 
narrow,  bright  ring,  within  this  a  dark  field,  and  at  the  centre 
a  minute  brilliant  spot,  which  upon  the  observer  moving  his 
position,  exhibits  movement  exactly  opposite  in  direction.  The 
bright  ring  is  caused  by  light  reflected  from  the  margin  of  the 
ulcer ;  the  dark  field  is  its  concave  surface ;  the  central  bright 
spot,  the  inverted,  real  image  of  the  flame  formed  by  the  central 
concavity,  which  acts  as  a  concave  mirror.  Depressions  in  the 
cornea  have  also  the  effect  of  distorting  the  images  of  the  optic 
disk  and  retinal  vessels.  In  some  cases  they  appear  double, 
which  phenomenon  depends  upon  the  same  cause  as  the  doubling 
of  the  papilla,  &c,  which  is  seen  in  cases  of  dislocation  of  the 
lens. 
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Ulceration  of  the  cornea  may  result  from  mechanical  or 
chemical  injuries,  from  the  irritation  of  granular  lids,  from 
severe  catarrhal  or  purulent  ophthalmiae,  from  burst  phlyctenule, 
and  from  interstitial  suppuration  of  the  cornea.  A  debilitated 
state  of  the  system  may  conduce  to  ulceration  of  the  cornea,  as 
is  frequently  observed  during  the  convalescence  from  fevers  and 
other  exhaustive  diseases. 

Treatment. — In  the  treatment  of  ulceration  of  the  cornea,  it  is 
essential  that  the  eye  should  be  excluded  from  light  and  air, 
and,  as  far  as  possible,  be  kept  in  a  state  of  repose.  The  best 
means  of  fulfilling  these  requirements  is  the  application  of  a 
cotton-wool  compress.  The  eyelids  having  been  closed,  the 
superficial  parts  of  the  orbit  should  be  evenly  padded  with  cot- 
ton-wool, and  a  bandage  so  applied  as  to  maintain  a  slight  and 
uniform  pressure  upon  the  eye.1  Belladonna,  either  in  the  form 
of  lotion  (ext.  belladon.  gr.  x,  ad  aq.  ,lj)  or  drops  (atropin.  gr. 
ij  ad  §j),  is  of  great  value  as  a  local  application.  When  the 
ulcers  are  the  result  of  burst  phlyctenular,  the  yellow  oxide  of 
mercury  ointment  should  be  applied.  It  must,  however,  be 
used  cautiously,  or  even  for  a  time  discontinued,  if,  after  a  few 
applications,  the  ulcer  show  a  tendency  to  spread,  or  penetrate 
deeply,  or  if  purulent  secretion  be  exuded  from  its  surface.  If 
the  ulcer  threaten  to  perforate  the  cornea,  the  pupil  must  be 
kept  fully  dilated  by  atropine,  and  sometimes  it  may  be  neces- 
sary to  relieve  the  intra-ocular  tension  by  paracentesis  or 
iridectomy.  If  a  hernia  of  the  cornea  has  occurred,  the  pro- 
truding portion  must  be  snipped  off,  or  destroyed  by  the  appli- 
cation of  lunar  caustic.  The  protrusion,  however,  is  very  liable 
to  recur  again  and  again.  If  this  happen,  frequent  evacuations 
of  the  aqueous  humor  may  be  beneficial. 

On  no  account  should  the  acetate  of  lead  in  solution  be  em- 
ployed in  the  treatment  of  ulceration  of  the  cornea,  as  some  of  it 
will,  in  all  probability,  be  precipitated  and  become  adherent  to 
the  surface  of  the  ulcer  and  may  even  be  permanently  fixed  in 
the  cicatrix.     Such  deposits  should  be  carefully  removed  with 

1  The  healing  of  a  corneal  ulcer  is  a  purely  natural  process  ;  but  how  can  we 
expect  this' to  go  on,  if  the  raw  surface  is  being  constantly  irritated  by  the  fric- 
tion of  the  lids  in  the  act  of  winking. 
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a  small  spatula,  and  the  breach  of  surface  left  treated  with  cas- 
tor-oil drops  and  the  compress  bandage.  Chronic  ulcers  of  the 
cornea,  which  show  but  little  disposition  to  cicatrize,  should  be 
treated  by  the  application  of  drops  of  the  vinum  opii  every 
night,  occasional  light  touches  of  solid  nitrate  of  silver,  and  the 
compressive  bandage.  In  addition  to  the  local  treatment  of 
ulcerations  of  the  cornea,  it  may  be  necessary,  in  some  instances, 
to  administer  tonics,  as  quinine,  iron,  or  arsenic.  The  general 
treatment,  however,  must  be  guided  by  the  state  of  the  patient's 
health.  The  specks  resulting  from  the  cicatrization  of  ulcers 
of  the  cornea  are  densely  opaque  and  generally  remain  perma- 
nently, although  in  course  of  time  they  may  be  diminished  by 
contraction. 

Opacities  of  the  Cornea. 

Opacities  of  the.  Cornea  are  generally  the  result  of  wounds, 
inflammation,  or  ulceration  of  that  structure.  The  less  degrees 
of  opacity  in  which  the  cornea  still  remains  translucent,  are 
termed  nebidse;  whilst  those  which  are  produced  by  the  white 
cicatrices  of  ulcers  or  wounds  are  termed  leucomata.  Nebulae  often 
originate  in  corneitis,  which  may  either  be  primary,  or  secondary 
to  some  other  condition,  such  as  inversion  of  the  eyelashes, 
granular  lids,  &c;  in  the  latter  case,  of  course,  the  cause  of  the 
nebula  must  receive  our  first  attention  in  point  of  treatment. 
The  opacity  which  persists  after  interstitial  inflammation  of  the 
cornea  is  grayish ;  it  generally  involves  a  large  portion  (princi- 
pally the  centre)  of  the  cornea,  and  is  not  bounded  by  any  dis- 
tinct margin.  Although  the  centre  is  the  seat  of  the  densest 
opacity,  the  circumference  is  often  more  or  less  mottled  and 
hazy.  Contrasting  with  these  interstitial  opacities  of  the  cornea 
are  those  resulting  from  phlyctenular  corneitis;  they  are  much 
whiter,  they  are  smaller  in  size,  and  are  distinctly  circum- 
scribed. Calcareous  deposits  upon  the  cornea  are  occasionally 
met  with,  and  specks  similar  in  appearance  may  result  from  the 
incautious  use  of  lead-lotion  to  ulcers  of  the  cornea. 

Opacities  of  the  cornea  are  in  most  cases  a  disfigurement  to 
the  patient,  but  do  not  cause  a  disturbance  of  vision  unless  they 
occur  over  the  area  of  the  pupil.   If  situated  in  the  centre  of  the 
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cornea,  the  amblyopia  will  advance  pari  passu  with  the  size  and 
denseness  of  the  opacity. 

The  haziness  around  ulcers  which  are  healing  is  an  indication 
of  the  commencement  of  adhesive  action,  and  will  gradually 
disappear  after  the  ulcers  have  cicatrized. 

The  method  of  lateral  illumination  (described  at  p.  19)  is  espe- 
cially useful  in  examining  opacities  of  the  cornea. 

Treatment. — Nebulae  often  disappear  in  great  part  sponta- 
neously; their  absorption  may  be  promoted  by  the  insufflation 
of  calomel,  or  the  application  at  night  of  drops  of  oil  of  turpen- 
tine, diluted  with  half  its  bulk  of  olive  oil,  or  the  yellow  oxide 
of  mercury  ointment.  Central  opacities  of  the  cornea  sometimes 
obstruct  vision  to  such  an  extent  as  to  cause  partial  or  even 
complete  loss  of  useful  vision.  In  such  cases,  after  medical 
treatment  has  been  fairly  tried,  the  advisability  of  forming  an 
artificial  pupil  may  require  consideration.  The  artificial  pupil 
should  be  placed  opposite  to  the  clearest  part  of  the  cornea.  An 
artificial  pupil  to  the  inner  side  is  more  serviceable  than  one  to 
the  outer  side;  if  placed  upwards,  it  may  be  covered  by  the 
upper  lid,  and  thus  rendered  of  little  use.  In  cases  of  central 
leucomata,  the  artificial  pupil  may  be  made  either  by  irido-desis 
or  iridectomy. —  Vide  "Artificial  Pupil." 

Conical  Cornea. 

Conical  Cornea  is  a  peculiar,  morbid  (softened?)  condition 
of  the  cornea,  in  consequence  of  which  it  becomes  thinned  and 
unusually  prominent,  assuming  a  more  or  less  conical  shape. 
This  is  generally  betrayed  by  the  peculiar  reflection  which  the 
light  incident  on  its  surface  undergoes,  but  may  be  overlooked, 
unless  the  cornea  is  viewed  in  profile,  when  its  conical  form 
becomes  at  once  apparent.  The  surface  of  the  iris  assumes  a 
waved  appearance,  owing  to  the  unequally  refracting  curves  of 
the  cornea.  Examined  with  the  ophthalmoscope,  the  centre  of 
the  field  exhibits  an  inverted  image  of  the  optic  disk,  retinal 
vessels,  &c,  upon  the  same  principle  that  a  strongly  myopic 
eye  does;  surrounding  this  is  a  dark  ring,  caused  by  the  dis- 
persion and  total  reflection  of  the  light  at  the  base  of  the  cen- 
tral cone ;  the  external  margin  exhibits  the  usual  red  reflex, 
which  any  other  fundus  oculi  would. 
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Vision  in  conical  cornea  is,  from  the  irregular  astigmatism, 
confused,  or  even  practically  useless.  At  the  central  portion  of 
the  cone  the  eye  is  myopic  ;  if  this  myopia  is  corrected  by  a 
concave  lens,  vision  is  materially  improved.  In  some  cases  the 
apex  of  the  cone  becomes  opaque.  Repeated  paracentesis  cor- 
neae,  or  making  a  slit-like  (cat's)  pupil  by  two  irido-deses,  are  the 
operative  measures  that  have  been  recommended.  Upon  the 
same  principle  as  the  latter,  vision  is  sometimes  improved  by 
the  patient  looking  through  a  minute  aperture,  or  by  the  myo- 
sitic  effect  of  the  Calabar  bean. 

Arcus  Senilis. 

Arcus  Senilis  depends,  as  first  shown  by  Mr.  Canton,  on 
fatty  degeneration  of  the  cornea.  It  generally  commences  about 
the  age  of  fifty.  Two  opaque  arches  are  formed  in  each  eye — 
an  upper  and  a  lower  one,  having  their  concavities  opposed  to 
each  other.  They  are  situated  near  to  the  line  of  junction  of 
the  cornea  with  the  sclerotica,  being,  however,  separated  from 
the  latter  by  a  fine  curvilinear  interspace  of  cornea,  retaining 
its  transparency,  through  which  the  iris  is  distinctly  visible. 
Gradually  the  extremities  of  the  two  arches  become  prolonged, 
and  eventually  they  meet  and  coalesce,  so  as  to  inclose  an  ellip- 
tical space  of  clear  cornea.  The  arcus  senilis  is  often  associated 
with  fatty  degeneration  of  the  ocular  muscles,  and  also  of  the 
heart. 

Cancroid  of  the  Cornea. 

Cancroid  of  the  Cornea  is  a  rare  disease.  It  may  be 
illustrated  by  the  following  case : — 

Case  13. —  Cancroid  of  the  Cornea  and  Upper  Lid. 

Jas.  B.,  aet.  26,  was  first  seen  at  the  Ophthalmic  Hospital, 
Southwark,  April  22,  186±.  From  childhood  he  had  had  a 
thickening  of  the  right  upper  lid — from  his  description,  chronic 
ophthalmia  tarsi. 

The  eyelid  appears  to  have  been  treated  from  time  to  time 
with  caustics  by  various  surgeons,  and  during  the  early  part  of 
lb63  he  was  under  treatment  at  a  London  Ophthalmic  Hospital 
for  a  "Large  cyst  in  the  lower  lid — cornea  opaque  and  vascular — 
thickening  of  conjunctiva  and  granulation"  The  cyst  was  incised, 
he  was  directed  to  take  three  drops  of  liq.  arsenicalis  three 


CANCROID  OF  THE  CORNEA. 


117 


Fig.  28. 


times  a  day,  and  to  apply  sulphate  of  zinc  drops  daily  to  the 
eye. 

The  cyst  was  cured,  but  at  the  end  of  some  months  the  eye- 
lid remained  in  precisely  its  previous  condition. 

About  the  middle  of  October,  1863,  the  patient  first  observed  a 
small  growth  from  the  surface  of  the  globe,  which  continued  to 
increase  in  size  till  he  applied  at  this  hospital  in  the  follow- 
ing April,  when  the  eye  presented  the  following  appearances: 
Occupying  nearly  the  whole  outer  half  of  the  cornea  was  a  soft, 
vascular,  conical  growth,  measuring  about  4/"  transversely, 
about  8"'  from  above  downwards, 
and  rising  \\'"  above  the  surface 
of  the  cornea.  The  greater  part  of 
the  tumor  appeared  to  spring  from 
the  deeper  layers  of  the  cornea, 
the  smaller  portion  of  the  outer 
side  passing  insensibly  into  the  ad- 
jacent scleral  surface.  Numerous 
vessels  passed  from  the  highly  con- 
gested conjunctiva  to  the  surface 
of  the  growth  ;  especially  one  large 
vein  from  the  inner  side. 

The  patient  stated  that  he  had 
experienced  but  little  pain  in  the 
eye,  and  that  the  growth  was  but 
slightly  sensitive  to  the  contact  of 
a  foreign  body,  such  as  a  fine  probe. 

The  portion  of  the  cornea  not 
covered  by  the  tumor  was  nebu- 
lous and  highly  vascular,  and  at 
its  upper  and  outer  part  adherent 
to  the  upper  lid,  which  was  very 
much  thickened  and  congested, 
and  its  palpebral  surface  roughened  by  minute  fungoid  eleva- 
tions, having  the  character  of  surgical  granulations.  The 
visual  power  of  the  eye  was  reduced  to  mere  quantitative  percep- 
tion of  light. 

On  the  day  of  his  admission,  Mr.  Laurence  removed  a  portion 
of  the  growth  with  the  knife,  after  which  it  bled  very  freely. 
The  raw  surface  was  then  touched  with  the  solid  nitrate  of  sil- 
ver, which  was  twice  subsequently  repeated,  but  eventually 
discontinued  in  consequence  of  the  application  causing  most 
intense  pain,  and  apparently  doing  but  little  good. 

When  seen  on  August  9th,  the  eye  appeared  to  have  under- 
gone but  little  change,  excepting  that  the  conjunctiva  was  per- 
haps rather  more  vascular,  and  the  apex  of  the  growth  was 
somewhat  flatter,  softish,  uneven,  and  of  a  dirty  white  color; 


118  DISEASES    OF    THE    CORNEA. 

numerous  large  tortuous  vessels  running  to  it,  and  ramifying 
over  its  surface.  The  protrusion  of  the  growth  between  their 
edges  prevented  the  complete  closure  of  the  lids.  The  upper 
lid  was  considerably  thickened  at  its  margin,  and,  projecting 
from  its  under  surface,  moving  freely  upon  the  cornea,  were 
two  lobular  fleshy  growths,  each  measuring  about  1  \,n  in  length. 
He  refused  to  have  any  further  operative  interference  at  that 
time,  as  the  tumor  caused  him  but  slight  inconvenience. 

On  May  17th  the  tumor  presented  a  nodulated  ulcerated  sur- 
face, and  measured  6'"  in  length,  5,;/  from  above  downwards, 
and  2 \fn  from  the  base  to  the  apex.  It  had  insidiously  increased 
in  size,  and  continued  to  encroach  upon  the  cornea.  Mr.  Lau- 
rence removed  the  front  of  the  globe  on  the  20th  of  the  same 
month,  and  upon  examination,  the  growth  was  found  to  consist 
of  granular  cells  of  no  very  distinctive  type. 

Hypopyum. 
Hypopyum  is  an  accumulation  of  puriform  fluid  in  the  ante- 
rior chamber,  occasionally  attending  the  severer  forms  of  inflam- 
mation, especially  of  the  iris  and  cornea.  Hypopyum,  if  allowed 
to  proceed  unchecked,  may  terminate  in  ulceration  of  the  cornea, 
prolapsus  iridis,  and  staphyloma.  If  the  pus  is  large  in  quan- 
tity, or  if  it  shows  no  signs  of  diminution  under  local  and 
general  treatment,  a  free  incision  through  the  cornea  should  be 
made  with  a  keratome,  when,  even  if  the  matter  from  its  vis- 
cidity does  not  escape,  all  the  symptoms  will  generally  abate, 
from  the  relief  to  the  ocular  tension  afforded  by  the  incision. 
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CHAPTEE  XI. 
DISEASES  OF  THE  IRIS  AND  CILIARY  BODY. 

Iritis. 

Acute  Iritis  (inflammation  of  the  iris),  in  its  earliest  stage, 
presents  the  characters  of  sclerotitis,  from  which,  however,  it 
may  generally  be  distinguished  by  a  sluggish  or  fixed  contracted 
pupil,  and  the  history  of  the  case.  Very  soon,  however,  lymph 
is  thrown  out  by  the  engorged  vessels  of  the  iris,  and  the  diag- 
nosis of  iritis  is  thus  completed.  The  lymph  is  peculiarly 
plastic;  it  is  often  rust-colored.  In  some  cases  the  posterior 
surface  of  the  cornea  is  sprinkled  over  with  dots  of  lymph. 
This  has  a  marked  tendency  to  the  pupillary  margin  of  the  iris, 
which  thus  gets  attached  to  the  capsule  of  the  lens — synechia 
posterior.  The  adhesion  to  the  lens-capsule  may  consist  only  in 
a  few  isolated  tags :  these  might,  and  doubtless  often  do,  pass 
unnoticed,  from  neglecting  to  drop  a  solution  of  atropine  on 
the  eye.  Nothing  remarkable  is  perhaps  observed  in  a  pupil, 
but  that  it  refuses  to  dilate  when  shaded  by  the  hand.  But 
after  the  atropine  solution  has  acted  for  a  quarter  of  an  hour 
or  so,  the  adhesions  of  the  iris  to  the  lens-capsule  are  clearly 
brought  out  in  the  irregular,  festooned  margin  of  the  pupil, 
which  dilates  at  some  parts,  but  is  prevented  doing  so  at  others 
by  the  existing  tags  of  adhesion.  In  severer  cases,  especially 
syphilitic  ones,  the  entire  pupillary  border  of  the  iris  adheres 
to  the  capsule — synechia  annularis.  As  a  consequence  of  this, 
the  communication  between  the  anterior  and  posterior  aqueous 
chambers  is  cut  off.  The  middle  part  of  the  iris  is  then  bulged 
forwards,  often  in  the  form  of  gibbous  folds ;  its  inner  part 
retracted,  so  as  to  form  a  central  small  pit,  in  which  lies  the  con- 
tracted pupil,  which  is  generally,  in  such  cases,  gray  and  semi 
opaque,  from  the  capsule  having  become  coated  with  a  layer  of 
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lymph.  In  still  worse  cases,  the  entire  posterior  surface  of  the 
iris  adheres  to  the  lens-capsule — synechia  totalis.  Purulent 
exudation  is  the  exception  in  iritis ;  it  mostly  occurs  in  cases  of 
traumatic  origin,  e.  g.,  after  cataract  operations.  In  some  cases 
the  pus  gravitates  to  the  bottom  of  the  anterior  chamber,  con- 
stituting hypopyon. 

Invaded  by  engorged  vessels  and  lymph,  the  iris  loses  its 
natural  tint:  from  blue  it  becomes  greenish  or  pinkish,  from 
hazel  rust-colored;  whilst  its  natural  striated  texture  gives 
place  to  a  dull  uniform  or  rough  surface,  on  which,  especially 
in  syphilitic  cases,  buttons  of  vascularized  lymph  may  often  be 
seen. 

In  severe  cases,  the  inflammation  rarely  stops  at  the  iris,  but 
progresses  to  the  vitreous  and  choroid:  the  former  becomes 
turbid  or  altogether  opaque,  from  the  products  of  exudation,  so 
that  the  fundus  oculi  is  imperfectly  or  not  at  all  illuminable  by 
the  ophthalmoscope.  Choroiditis  sets  in :  for  the  signs  of  this 
we  refer  the  reader  to  the  chapter  on  "  Amblyopia." 

Four  principal  varieties  of  iritis  may  be  observed : — 

1.  Idiopathic  iritis. — This,  the  least  dangerous  form,  is  attri- 
butable to  exposure  to  cold,  to  rheumatism,  &c.  The  ten- 
dency to  adhesive  inflammation  is  moderately  marked;  the 
pain  is  generally  severe,  deep-seated,  referred  to  the  eye- 
ball, circumorbital  and  temporal  regions,  and  generally 
worse  at  night;  vision  is  always  more  or  less  impaired.  A 
somewhat  peculiar,  subacute  form  of  iritis  is  met  with  in 
cases  of  phlyctenular  and  interstitial  corneitis;  in  these 
cases  the  pain  is  comparatively  slight,  or  altogether  absent, 
and  the  course  of  the  inflammation  very  insidious. 

2.  Syphilitic  iritis. — This,  the  most  dangerous  form,  is  a  mani- 
festation of  secondary  syphilis,  the  history  and  many  of  the 
signs  (skin  eruption,  sore  throat,  &c.)  of  which  will  usually 
be  found  to  have  preceded  or  to  accompany  the  iritis.  It 
generally  attacks  both  eyes.  The  marked  feature  of  this 
form  of  iritis  is  the  great  tendency  to  effusion  of  lymph  in 
the  iris,  leading  to  the  worst  forms  of  synechia,  lens-cap- 
sule, vitreous,  and  choroid:  hence  vision  becomes  seriously 
impaired.  The  pain  is  often  very  slight;  the  progress  of 
the  disease  insidious. 
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3.  Iritis  serosa. — This  form,  from  ignorance  of  its  essential 
nature,  is,  doubtless,  often  unrecognized;  for  the  pupil  is 
generally  slightly  dilated  and  destitute  of  synechias.  The 
inflamed  iris  exhibits  a  tendency  to  exude  serum,  rather 
than  lymph,  small  punctiform  deposits  of  which  are  gene- 
rally seen  on  the  inner  surface  of  the  cornea  (="Desce- 
metitis").  The  tension  of  the  globe  is  usually  increased;  the 
field  of  view  diminished. 

4.  Traumatic  iritis. — This  presents  the  general  characters  of 
idiopathic  iritis,  but  is  more  inclined  to  purulent  exudation. 
The  aqueous  humor  is  generally  turbid,  or  even  purulent, 
so  as  to  obscure  the  iris. 

Treatment. — The  great  point  is  to  keep  the  pupil,  from  the 
very  commencement  of  the  disease,  thoroughly  dilated  by  atro- 
pine :  the  dictum  that  the  iris  will  not  dilate  when  inflamed,  is 
a  tradition  unfounded  in  fact,  and  mischievous  in  practice.  In 
the  acute  stages  of  iritis,  leeches  or  cupping  to  the  temples, 
bran-poultices,  warm  fomentations,  &c,  are  indicated.  Inter- 
nally we  give  the  following: — 

R.  Potass,  bicarb.,  ^ij. 

Liq.  opii  sedativ.,  ^ss  to  £j. 
Tr.  belladonnse,  ^ss. 
Mist,  campb.,  |vj. 

§j  every  fourtb  bour. 

Mercury  is  generally  regarded  as  the  sine  qua  non  in  the  treat- 
ment of  iritis;  we,  however,  do  not  give  it;  our  cases,  we  find, 
get  on  as  well  without  it.1  Turpentine  ("Ixxx — 3j)  has  also 
been  found  a  valuable  internal  remedy  in  the  treatment  of  iritis. 
In  iritis  serosa,  as  soon  as  the  tension  of  the  globe  becomes 
increased  and  the  field  of  vision  contracted,  iridectomy  should 
be  resorted  to  without  delay.  In  this  form  of  iritis  atropine  is 
useful  more  for  its  sedative  and  anesthetic,  rather  than  for  its 
mydriatic  properties.  Inwardly  salines  and  diuretics  maybe 
given. 

In  some  cases  we  have  found  paracentesis  of  the  anterior 
chamber  remarkably  efficacious. 

1   Vide  Ediuburgb  Medical  Journal  for  December,  1862. 
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After  all  the  acute  symptoms  have  passed  off,  vision  may 
remain  seriously  impaired  from  the  affection  of  the  vitreous  or 
the  choroid;  in  these  cases  we  have  seen  extraordinary  benefit 
from  the  administration  of  two  to  ten-grain  doses  of  the  iodide 
of  potassium  three  times  a  day.  We  have  often  seen  the  im- 
provement in  vision  and  the  illuminability  of  the  fundus  oculi 
proceed  under  this  treatment  quite  pari  passu. 

Some  persons  have  a  peculiar  tendency  to  iritis;  no  sooner  is 
one  attack  gone  than  another  returns.  Every  succeeding  attack 
of  "recurrent  iritis"  inflicts  its  damage;  an  accumulation  of 
attacks  may  practically  destroy  the  eye  as  an  organ  of  vision. 
In  such  cases,  iridectomy  is  the  only  measure  that  will  perma- 
nently arrest  the  disease.  This  answers  two  ends:  it  checks  the 
iritis,  and  gives  the  patient  a  new  pupil.  The  improvement  in 
vision  in  such  cases  is,  however,  frequently  less  than  might 
have  been  expected :  this  may  depend  on  vitreous  or  choroidal 
complications,  which  must  be  then  treated  on  their  own  merits.1 

The  ultimate  result  of  iritis  may  be  an  obstructed  or  closed 
pupil :  for  this  one  of  the  operations  for  artificial  pupil  must  be 
performed,  the  general  application  and  performance  of  which 
operations  we  here  introduce. 

Artificial  Pupil. 

The  obstruction  to  the  entrance  of  light  into  the  eye,  in  cases 
demanding  an  artificial  pupil,  may  be  caused  by  opacity  of  the 
cornea,  by  blocking  up  of  the  pupil,  or  by  both  states  com- 
bined. The  conditions  essential  for  the  success  of  the  opera- 
tions for  artificial  pupil  are  a  sufficient  amount  of  transparent 
cornea,  and  a  sufficiently  healthy  retina.  The  necessity  of  both 
eyes  having  lost  all  useful  vision,  or  of  the  one  to  be  operated 
on  being  free  from  inflammation,  has  lost  much  of  its  old  signi- 
ficance.    We  shall  describe  the  three  principal  operations. 

1.  Operation  by  Excision,  or  Iridectomy. — We  shall  suppose 
the  case  of  a  perfectly  natural  pupil  obscured  by  an  opacity  of 
the  cornea.  The  patient  having  been  subjected  to  the  full  influ- 
ence of  chloroform,  the  eyelids  are  separated  by  a  speculum. 

1  Vide  von  Grafe's  Memoir,  in  the  New  Sydenham  Society's  Works,  vol.  i. 
p.  251. 
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The  eyeball  is  steadied  by  a  pair  of  forceps,  applied  at  a  point 
opposite  to  that  at  which  the  artificial  pupil  is  to  be  made.  An 
incision  with  a  keratome1  (Figs.  29,  30),  or  broad  needle  (Fig. 
31),  is  now  made  into  the  anterior  chamber,  on  a  plane  with  the 


Cansula-Forceps. 


Iris- Scissors. 


ciliary  border  of  the  iris.     Before  withdrawing  the  keratome,  a 
slight  movement  of  its  cutting  edges  should  be  made  alternately 


1  A  keratome,  the  blade  of  which  is  bent  at  an  angle  of  about  140°  to  the 
shaft  (Fig.  29),  is,  as  a  rule,  preferable  to  a  straight  one  (Fig.  30),  as  with  the 
latter  there  is  greater  danger  of  wounding  the  lens. 
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upwards  and  downwards,  in  order  that  the  inner  portion  of  the 
wound  may  be  sufficiently  enlarged  to  correspond  to  the  width 
of  the  outer.  As  the  keratome  is  withdrawn,  the  iris  may  be 
prolapsed  from  the  gush  of  aqueous  humor;  if  so,  it  is  laid 
hold  of  by  the  iris-forceps  (Fig.  32),  drawn,  if  necessary,  still 
further  out,  and  cut  off  by  scissors  curved  on  the  flat  (Fig.  33), 
care  being  taken  to  include  the  pupillary  border  of  the  pro- 
lapsed portion.  Or  the  iris-forceps  are  introduced  into  the 
anterior  chamber,  with  their  blades  closed;  these  are  then 
allowed  to  separate  apart ;  the  iris  is  seized  just  external  to  its 
pupillary  margin,  is  withdrawn  through  the  corneal  wound, 
and  cut  off  with  scissors,  as  before.  Or,  instead  of  the  forceps, 
Tyrell's  hook  (Fig.  34)  may  be  employed  for  laying  hold  of  the 
pupillary  margin  of  the  iris,  in  which  case  a  less  incision  in  the 
cornea  is  required.  In  all  the  steps  of  the  operation,  especially 
in  the  first  step,  great  care  must  be  taken  not  to  wound  the 
lens,  otherwise  a  traumatic  cataract  will  be  formed.  Iridectomy 
is  also  applicable  to  cases  of  synechia  annularis  or  totalis,  com- 
plicated with  opaque  capsule  or  lens.  In  the  last  case  it  has 
been  recommended  to  extract  the  lens  after  iridectomy;  our 
experience  of  such  extraction  is  very  unfavorable;  a  much 
better  plan  in  such  cases  is  to  procure  absorption  of  the  lens 
by  the  operation  of  division. 

2.  Operation  by  simply  dislocating  the  Natural  Pupil. — For  this 
purpose,  Mr.  Critchett's  operation  of  irido-desis  is  the  one  to  be 
employed.  A  small  incision  of  the  cornea  near  its  margin  is 
made  by  a  broad  needle.  The  iris  is  then  seized,  between  its 
ciliary  and  pupillary  borders,  by  cannula-forceps  (Fig.  35),  and 
is  drawn  through  a  small  loop  of  fine  silk,  previously  placed 
over  the  corneal  incision.  When  the  iris  is  drawn  out  suffi- 
ciently, the  ends  of  the  loop  are  seized  by  an  assistant,  with  two 
pairs  of  forceps,  carefully  drawn  tight,  and  then  cut  off  close  to 
the  knot.  In  the  course  of  a  few  days  the  ligatured  piece  of 
iris  sloughs  off,  and  the  pupil  remains  dislocated  in  its  new 
position. 

3.  Operation  by  Incision. — This  may  be  limited  to  a  simple 
incision  with  Adams'  iris-knife,  or  a  broad  needle  ;  or  the  iris 
may  be  divided  by  two  incisions,  diverging  from  one  another, 
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by  Maunoir's  scissors,  after  a  preliminary  incision  through  the 
cornea  with  a  keratome.  This  plan  of  operating  is  principally 
applicable  to  cases  of  closed  pupil  after  cataract  operations  ; 
when  the  iris  is  tightly  stretched  by  synechiae,  but  otherwise 
healthy,  the  simple  incision  may  suffice,  the  linear  wound 
widening  out  into  a  sufficiently  large  gap  from  the  retraction  of 
the  iris  ;  when  the  texture  of  the  iris  is  impaired,  the  scissors 
may  be  employed,  the  loosened  triangular  small  flap  of  iris 
shrivelling  up,  leaving  a  similarly  shaped  artificial  pupil. 

Besides  the  morbid  conditions  incidentally  mentioned  as  re- 
quiring the  formation  of  an  artificial  pupil,  a  large  quota  of 
cases  is  afforded  by  synechia  posterior  and  blocking  up  of  the 
pupil  by  lymph,  caused  by  preceding  iritis.  To  these  cases 
iridectomy  is  most  applicable.  ( Vide  a  paper  by  Mr.  Windsor, 
on  "Artificial  Pupil  by  Iridectomy,"  in  the  Ophih.  Rev.,  p.  11.) 
In  any  case,  a  central  pupil  is  more  advantageous  than  one  to 
the  nasal  side,  and  least  of  all  an  upward  one  which  would  be 
nearly  entirely  covered  by  the  upper  lid. 

Prolapsus  Iridis. 

Under  this  term  is  understood  protrusion  of  the  iris  through 
an  opening  of  the  cornea.  This  opening  may  be  caused  by  a 
wound  or  by  ulceration.  Traumatic  prolapse  of  the  iris  will 
vary  in  extent  with  the  size  of  the  corneal  wound,  the  force 
with  which  the  aqueous  humor  gushes  out,  and  the  state  of  the 
iris,  whether  this  be  free  or  attached  from  previous  inflammation. 
If  the  prolapse  is  of  moderate  size,  and  is  immediately  attended 
to,  it  may  often  be  reduced  by  the  surgeon's  closing  the  lids, 
gently  rubbing  the  cornea,  and  then  suddenly  exposing  the  eye 
to  a  strong  light.  This  two  or  three  times  repeated,  generally 
succeeds  in  inducing  the  pupil  to  contract,  and  thus  disengaging 
the  prolapsed  iris.  If  this  is,  however,  strangulated  in  the 
wound,  either  the  wound  may  be  cautiously  enlarged,  or  the 
prolapsed  portion  may  be  punctured,  to  allow  any  aqueous  hu- 
mor in  the  fold  to  drain  off,  before  attempting  the  reduction 
by  the  above  method  ;  or  it  may  be  preferable  to  snip  off'  the 
prolapsed  portion  with  scissors.  Traumatic  prolapse  is  not  an 
uncommon  sequence  of  an  extraction-operation  for  cataract.  If 
it  ensues  during  the  operation,  it  may  be  treated  on  the  above 
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principles ;  but  it  also  occasionally  occurs  slowly  from  imper- 
fect union  of  the  corneal  section.  It  must  then  be  treated  on 
the  same  plan  as  prolapsus  iridis  following  ulceration  of  the 
cornea.  Penetrating  ulcer  of  the  cornea  is  a  frequent  source  of 
prolapse.  It  can  rarely  be  reduced,  but  may  be  diminished,  or 
at  any  rate  retarded  in  its  progress,  by  occasional  punctures, 
the  application  of  solid  nitrate  of  silver,  and  a  compress-bandage. 
If  an  ulcer  of  the  cornea  threatens  perforation,  and  is  situate 
over  the  pupillary  area,  atropine  should  be  employed  to  keep 
the  iris  out  of  the  way  of  the  opening.  In  cases  of  traumatic 
prolapse,  the  Calabar-bean  extract  has  been  recommended  to 
contract  the  pupil. 

Extensive  prolapsus  iridis,  following  ulceration  of  the  cornea, 
generally  leads  to  staphyloma. 

Irideremia. 

Irideremia,  absence  of  the  iris,  may  be  total  or  partial  ( Co- 
loboma  iridis).  It  is  occasionally  met  with  as  a  congenital  con- 
dition, when  it  appears  to  cause  per  se  but  little  inconvenience 
to  the  patient ;  but  is  also  often  accompanied  by  nystagmus 
and  convergent  squint.  A  not  uncommon  cause  of  partial  or 
even  total  separation  of  the  iris  from  its  ciliary  attachment  is 
blows  on  the  eyeball,  or  accidents  in  the  operation  for  artificial 
pupil. 

Coloboma  iridis  is  generally  accompanied  by  a  similar  absence 
of  the  choroid  and  retina,  the  bare  inner  surface  of  the  sclerotic 
appearing  as  an  oval  white  spot,  extending  from  the  optic  papilla 
to  the  ciliary  processes. 

Persistent  Pupillary  Membrane 

Is  a  rare  phenomenon,  and  is  characterized  by  bands  of  adhesion 
passing  from  the  front  surface  of  the  iris  to  the  lens  capsule,  and 
is  accompanied,  or  not,  by  remains  of  the  membrane  over  the 
pupil. 

Iridodonesis. 

Iridodonesis,  or  tremulous  iris,  generally  arises  from  the  iris 
losing  the  support  of  the  lens.  It  in  this  way  sometimes  follows 
cataract  operations — extractions  rarely,  depressions  more  com- 
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monly ;  in  the  latter  case  from  partial  disorganization  of  the 
vitreous.  From  this  cause,  probably,  the  tremulous  iris  is  not 
uncommonly  observed  in  cases  of  amaurosis.  It  is  an  almost 
constant  concomitant  of  dislocation  of  the  crystalline  lens. 
Finally,  it  may  occur  as  a  congenital  defect,  being  often  asso- 
ciated with  congenital  cataract,  or  nystagmus  or  even  total 
amaurosis.  The  tremulous  condition  of  the  iris  is  only  observed 
when  the  patient  moves  the  eyeball,  and  in  some  cases  even 
then  requires  very  close  attention  for  its  detection.  The  iris 
itself  is  apparently  intact,  but  rarely  retains  its  contractile 
power.  In  all  cases  tremulous  iris  should  excite  our  suspicion 
of  some  deeper-seated  mischief. 

Mydriasis. 

Mydriasis  is  an  unnatural  dilatation  and  fixation  of  the 
pupil.  It  is  a  prominent  symptom  in  total  paralysis  of  the 
third  nerve;  it  is  generally  more  or  less  present  in  paralysis 
of  the  accommodatory  apparatus,  in  amaurosis  and  the  ambly- 
opia?, and  can  always  be  artificially  induced  by  belladonna. 
In  uncomplicated  paralysis  of  the  third  nerve,  the  sphincter 
pupillae  is  paralyzed,  and  the  resulting  mydriasis  is  not  com- 
plete. Extreme  mydriasis  depends  on  irritation  of  the  dilatator, 
which  may  or  may  not  be  accompanied  by  paralysis  of  the 
sphincter. 

Myosis. 

Myosis  is  a  very  contracted  state  of  the  pupil,  but  it  does  not 
appear  to  be  always  a  morbid  condition.  Any  irritation  of  the 
eye  may  cause  myosis.  The  myositic  action  of  the  Calabar 
bean  is  referred  to  at  p.  23.  As  age  advances,  the  pupil  has  a 
natural  tendency  to  become  contracted. 

Hippus. 

Hippus  is  an  alternating  contraction  and  dilatation  of  the 
pupil,  depending  on  clonic  spasms  of  the  iris.  It  may  be  seen 
any  time  during  the  first  periods  of  the  action  of  belladonna  or 
the  Calabar  bean  on  the  pupil,  and  is  in  the  latter  case  accom- 
panied by  corresponding  hippus  of  the  ciliary  muscle,  giving 
rise  to  a  peculiar  form  of  hebetudo  visus.     (Vide  v.  Grafe's 
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Paper  on  the  action  of  the  Calabar  Bean,  in  the  Ophthalmic 
Review,  p.  42.)  Hippus  may  also  occasionally  be  seen  as  an 
idiopathic  affection  of  the  iris. 

Cyclitis. 

Cyclitis,  inflammation  of  the  ciliary  body,  is  evidenced  by  a 
circlet  of  radiating  vessels  around  the  corneal  margin,  the  finest 
branches  of  the  anterior  ciliary  arteries.  The  veins  of  the  iris 
may  be  enlarged.  There  is  tenderness  in  the  ciliary  region, 
and  asthenopic  symptoms  to  a  greater  or  less  degree.  The 
sclerotic  and  iris  are  usually  more  or  less  inflamed.  Cyclitis 
has  a  tendency  to  run  a  chronic  course,  and  end  in  partial 
staphyloma  of  the  sclerotic.  The  treatment  is  that  recommended 
for  iritis. 

Paralysis  of  the  Ciliary  Muscle 

Will  be  described  in  the  chapter  on  "Optical  Defects  of  the 
Eye." 
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CHAPTER    XII. 
DISEASES  OF  THE  CRYSTALLINE  LENS. 

Cataract. 

Cataract  is  usually  defined  to  be  an  interruption  to  sight, 
produced  by  opacity  either  of  the  crystalline  lens,  or  of  its 
capsule. 

When  the  disease  is  seated  in  the  lens,  or  its  capsule,  it  is 
called  a  true  cataract;  but  when  it  consists  of  opaque  matter 
(lymph  or  blood),  deposited  in  front  of  the  lens,  it  is  denomi- 
nated a  spurious  cataract. 

Cataracts  are  also  distinguished  into  idiopathic,  accidental 
(traumatic),  or  congenital  cataracts — appellations  sufficiently  in- 
dicatory of  their  different  origins.  The  existence  of  cataract 
may  be  inferred  from  the  following  symptoms  and  signs  : — 

1.  Subjective  symptoms,  derived  from  the  patient's  own  sensa- 
tions. The  dimness  of  vision  is,  in  idiopathic  cases,  gradual ; 
in  traumatic,  more  sudden ;  in  congenital,  from  birth.  It  is  in 
a  direct  ratio  to  the  extent  and  denseness  of  the  opacity.  It  is 
often,  especially  in  senile  cataract,  less  in  a  subdued,  than  in  a 
strong  light ;  this  fact  is  due  to  the  periphery  of  the  cataract 
being  usually  less  opaque,  than  its  centre.  The  periphery, 
from  the  dilatation  of  the  pupil  in  subdued  light,  becomes  more 
or  less  exposed  to  the  light,  and  thus  vision  is  improved.  The 
dimness  of  vision  is  compared  by  the  patient  to  a  cloud  or  mist 
before  the  eye ;  in  advanced  stages,  as  if  vision  were  obscured 
by  ground  glass ;  till,  finally,  vision  may  become  limited  to  a 
mere  perception  of  light  and  shade.  It  is  per  se  unaccompanied 
by  pain,  photophobia,  flashes  of  light,  iridescent  vision,  muscae, 
or  other  ocular  spectra,  so  common  in  amaurosis.  Sperino, 
however,  believes  that  cataract  is  not  uncommonly  accompanied 
by  choroiditic  symptoms. 
9 
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2.  Objective  signs,  derived  from  the  surgeon's  examination  of 
the  patient.  The  general  appearance  and  aspect  of  a  cataractous 
patient  differ  from  those  of  an  amaurotic  one.  He  has  not  that 
vacant  stare;  he  retains  more  or  less  power  of  directing  the 
eyes  to  an  object,  and  may  possess  a  limited  amount  of  power 
of  finding  his  way  about.  There  is  no  tendency  to  nystagmus, 
or  to  divergent  squint;  the  pupil  is,  generally,  normal  in  its 
size  and  contractility.  Advanced  opacities  may  be  seen  at 
once ;  but  in  less  obvious  cases,  and,  indeed,  for  the  exact 
localization  of  the  opacity  in  all,  the  pupil  must  be  dilated  by 
atropine.  The  patient  is  placed  in  a  dark  room,  and  the  light 
from  an  Argand  lamp,  or  from  a  candle,  is  concentrated  on  the 
pupil  by  a  strong  convex  lens.  Not  only  will  the  simple  exist- 
ence of  opacities  now  become  apparent,  but  also  their  nature 
and  exact  situation.  Thus,  seen  by  reflected  light,  they  appear 
of  their  natural,  generally  gray,  color.  The  pupil  is  next  to  be 
examined  by  the  light  of  a  flame  reflected  by  the  ophthalmo- 
scope into  the  eye.  The  opacities  then  appear  as  black  streaks, 
from  the  interruption  to  the  return  of  light  from  the  fundus 
oculi ;  or,  in  some  cases,  when  the  opacity  is  less  dense  and 
more  diffuse,  the  ordinary  red  reflex  of  the  fundus  may  be 
either  more  or  less  masked  by  a  simple  cloudiness,  or,  in  ad- 
vanced cases,  may  be  altogether  invisible  from  the  denseness  of 
the  opacity.  If  this  is  either  very  slight,  or  dense,  but  limited 
in  its  distribution  in  the  lenticular  structures,  the  details  of  the 
fundus  oculi  may  be  more  or  less  distinctly  recognized  by  the 
aid  of  the  usual  object-lens,  and  thus  valuable  indications  for 
treatment  may  be  obtained.  By  the  ophthalmoscope,  the  exact 
depth  of  any  opacities  in  the  transparent  structures  of  the  eye 
may  be  determined.  Those  opacities  which  lie  anterior  to  the 
centre  of  rotation  of  the  eyeball  (e.g.,  in  the  cornea)  have  an 
apparent  motion  upwards  as  the  patient  moves  the  eye  upwards 
("positive  parallax");  whilst  those  posterior  to  that  centre 
appear  to  execute  motions  exactly  contrary  to  those  performed 
by  the  eye  ("  negative  parallax").  The  extent  of  the  positive, 
or  negative,  parallactic  movements  serves  to  localize  exactly 
the  situation  of  an  opacity.  This  localization  of  opacities  may 
be  less  perfectly  directly  ascertained  by  focal  illumination. 
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Several  species  of  cataract  have  been  recognized,  which  it  is 
important,  in  a  practical  point  of  view,  to  diagnose. 

Lenticular  Cataracts  originate,  as  their  name  expresses,  in  the 
substance  of  the  lens  proper.  They  are  of  a  smoky  ash-color 
in  old  persons ;  of  a  lighter,  more  bluish,  and  less  translucent 
aspect  in  younger  subjects.  After  extraction,  senile  cataracts, 
generally,  appear  less  opaque,  and  have  an  amber  tint.  The 
senile  cataract  may  present  an  uniform,  or  more  or  less  striated 
appearance,  the  striae  radiating  generally  from  the  margin,  some- 
times from  the  centre  of  the  lens,  and  having  a  pearly  opales- 
cent appearance,  like  the  fibres  of  satin-spar,  or  of  crystallized 
stearine.  In  younger  subjects  the  striation  is,  generally,  irregu- 
lar in  its  disposition,  the  stria?  themselves  having  more  the  aspect 
of  boiled  rice,  or  they  may  be  altogether  absent.  Congenital 
cataracts  often  present  layers  of  perfectly  transparent  lens-sub- 
stance, alternating  with  the  opaque  portions;  if  the  margin  of 
the  lens  is  transparent,  it  is  seen  by  the  ophthalmoscope  as  a 
bright-red,  narrow  ring  encircling  a  dark  centre.  The  bulk  of 
lenticular  cataracts  may  be  inferred  by  simple  inspection,  and 
by  the  degree  to  which  they  push  forwards  the  iris  and  impede 
the  action  of  the  pupil.  Lenticular  or  capsular  opacities  are 
very  commonly  met  with  in  old  people,  without  their  being 
sufficiently  extensive  to  constitute  actual  cataract. 

Capsular  Cataracts. — Opacities  of  the  capsule  may  affect  its 
anterior  or  posterior  aspects.  Capsular  opacities  are  less  sym- 
metrical in  their  arrangement  than  lenticular  ones,  denser  and 
mostly  of  a  light  gray,  or  chalk-like,  appearance ;  when  affect- 
ing the  posterior  capsule,  they  appear  of  a  darker  hue,  and  are 
more  frequently  striated  and  symmetrically  arranged.  A  par- 
ticular form  of  capsular  cataract  is  that  of  a  central,  dead-white, 
opaque  spot,  which  may  project  forwards  to  a  certain  extent 
from  the  surface  of  the  capsule  into  the  anterior  chamber  {pyra- 
midal, polar  cataract). 

Other  less  common  forms  of  cataract  are :  black  cataract,  a 
lenticular  form  characterized  by  its  intensely  dark  color;  Mor- 
gagnian cataract,  in  which  the  lens  substance,  more  or  less 
liquefied,  is  inclosed  in  an  opaque  capsule  ;  siliquose  cataract,  in 
which  an  atrophied  lens  lies  in  a  shrivelled  capsule. 
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Practically,  the  most  important  distinction  in  cataracts  con- 
cerns their  consistence.  The  following  general  rules  may  be 
laid  down :  cataracts  in  subjects  under  fifty  years  of  age  are 
usually  soft ;  above  that  age,  hard.  Soft  cataracts  are  more 
bulky ;  the  opacity  of  a  lighter,  more  white  or  bluish  tint,  and 
less  symmetrical  in  its  arrangement.  These  signs  will  generally 
suffice  for  diagnosis  ;  in  doubtful  cases  an  exploratory  puncture 
into  the  lens-substance  may  be  made,  prior  to  operating,  with  a 
fine  division-needle.  But  now  and  then  the  most  careful 
examination  will  not  guard  against  errors  of  diagnosis  in  this 
point  of  view. 

Within  the  last  few  years  attention  has  been  directed  to  the 
presence  of  cataract  in  diabetic  patients.  Dr.  S.  W.  Mitchell,  of 
America,  has  found  that  cataract  may  be  induced  in  some  ani- 
mals, as  frogs,  by  administering  large  quantities  of  sugar,  or 
injecting  it  under  the  skin;  and  Dr.  B.  W.  Eichardson  has 
shown  that  the  same  result  may  be  produced  from  chloride  of 
sodium,  alcohol,  &c. 

The  only  cure  for  cataract  is  an  operation.  Prior  to  deter- 
mining on  this,  however,  several  circumstances  must  be  taken 
into  consideration.  The  most  important  point  is  the  amount  of 
sensibility  of  the  retina  to  light.  The  patient  is  told  to  regard 
a  flame  in  a  dark  room,  and  his  power  of  telling,  whether  this 
is  shaded  by  any  object  held  before  it,  or  not,  tested.  In  this 
test  the  calorific  rays  of  the  flame  should  be  excluded  by  a  piece 
of  blue  glass,  otherwise  the  patient  may  be  really  recognizing 
the  rays  of  heat  rather  than  those  of  light.  If  the  patient  is 
unable  to  give  definite  statements  as  to  the  presence  and  direc- 
tion of  the  flame,  any  operation  for  the  removal  of  the  cataract 
will  be  useless.  Any  general  tendency  to  inflammatory  action, 
a  low  state  of  nutrition,  chronic  affections  of  the  circulatory  or 
respiratory  organs,  diseased  states  of  the  lids,  or  lacrymal 
structures,  &c,  are  so  many  unfavorable  circumstances  against 
the  success  of  an  operation.  We  consider  that  if  one  eye  be 
sound,  but,  as  in  senile  cataracts,  very  liable  to  become  subse- 
quently affected,  the  other  cataractous  eye  should  be  operated 
on.  While  the  process  of  cure  is  going  on  in  the  operated  eye, 
the  patient  has  the  advantage  of  the  use  of  the  other  eye,  in 
which  the  cataract  is  not  sufficiently  advanced   to  seriously 
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interfere  with  its  sight.  If  both  eyes  are  affected  with  advanced 
cataract,  some  surgeons  operate  on  both  at  once ;  this  we  con- 
sider ill-advised,  as  the  result  of  an  operation  on  one  eye  will 
often  guide  us  in  the  subsequent  treatment  of  the  other.  We 
remember  seeing  an  operation  by  a  justly  eminent  ophthalmic 
surgeon ;  after  completing  the  corneal  section  on  one  eye,  a 
large  quantity  of  fluid  vitreous  escaped  ;  notwithstanding  this 
he,  there  and  then,  operated  on  the  other  eye ;  the  same  disas- 
trous result  ensued  in  this.  In  another  case  we  knew  of  both 
eyes  being  lost  from  purulent  inflammation.  After  having 
determined  on  an  operation,  the  patient's  diet  should  be  regu- 
lated for  a  few  days  previously,  and,  if  necessary,  a  purgative 
administered. 

Operations  on  Hard  Cataracts. 

The  following  instruments  should  be  at  hand  for  the  ordinary 
flap-operation  for  hard  cataract:  The  cataract  knife ;  the  most 
commonly  employed  is  Beer's  knife  (Fig.  36).     This  has  a  tri- 

Fig.  36. 


Beer's  Cataract  Knife. 
Fig.  37. 

Zehender's  Cataract  Knife. 
Fig.  38. 

Cystotome. 
Fig.  39. 

Bistoury  for  Enlarging  Section. 
Fig.  40. 


Curette. 
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angular  blade,  the  back  in  a  line  with  the  handle,  the  cutting- 
edge  straight  and  inclined  at  an  angle  of  about  15°  to  the  back. 
Zehender  recommends  a  convex  cutting-edge  (Fig.  37),  vide  his 
paper  in  the  Ophthalmic  Review,  vol.  i.  p.  5.  A  needle  bent  at 
an  angle  near  its  point,  called  a  cystotome  (Fig.  38) ;  a  probe- 
pointed,  narrow  bistoury  (Fig.  39) ;  curved  scissors  (Fig.  33) ; 
a  sharp  hook,  silver  spoons,  and  a  curette  (Fig.  40) ;  forceps  of 
various  descriptions,  both  for  fixing  the  globe  and  for  seizing 
any  portion  of  the  iris ;  eye-specula  of  different  kinds ;  band- 
ages, lint,  and  cotton  wool. 

The  chief  operation  for  hard  cataract  consists  in  extracting  it 
through  the  opening  made  by  forming  a  semi-circular  flap  of 
the  cornea.  Some  operators  make  the  flap  in  the  upper,  others 
in  the  lower,  half  of  the  cornea.  In  this  operation  it  is  better 
to  steady  the  eyeball  by  the  fingers  than  by  any  instruments. 
Supposing  the  operation  to  be  a  section  of  the  right  cornea,  the 
surgeon  would  with  his  left  index-finger  raise  the  upper  eyelid, 
at  the  same  time  pushing  its  tarsal  border  up  beneath  the  upper 
border  of  the  orbit,  whilst  he  applies  the  end  of  his  middle 
ringer  firmly  on  the  inner  canthus;  the  operator's  assistant  at 
the  same  time  depresses  the  lower  eyelid  with  his  middle  finger, 
applying  his  index-finger  to  the  outer  canthus.  Thus  the  eye- 
ball meets  with  opposition  towards  whatever  side  it  attempts  to 
roll,  whilst  at  the  same  time  not  the  slightest  pressure  is  ex- 
erted on  it.  This  method  of  fixing  the  globe  is  extremely  use- 
ful in  removing  foreign  bodies  from  the  eye. 

The  eyelids  may  be  held  asunder,  the  upper  one  by  the  sur- 
geon, the  lower  one  by  an  assistant,  and  the  eyeball  steadied 
by  the  gentle  application  of  the  surgeon's  fingers  to  the  globe: 
no  pressure  on  the  globe  is  at  all  admissible  in  this  manipula- 
tion. Some  surgeons  employ  specula,  but  Ave,  from  our  own 
experience,  consider  their  use  hazardous  in  the  flap-operation  ; 
others,  in  the  downward  section,  fix  the  globe  with  forceps. 
The  forceps  should  be  applied  by  an  assistant  a  little  below  the 
cornea,  and  include  the  subconjunctival  fascia  in  their  grasp 
all  dragging  of,  or  pressure  on,  the  globe  should  be  avoided; 
before  the  corneal  section  is  completed,  the  forceps  should  be 
disengaged.     The  surgeon  steadies  the  upper  part  of  the  globe 
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with  his  fingers  in  the  usual  way.     [Vide  Mr.  France's  paper  in 
the  "Ophth.  Hospital  Reports"  for  April,  1859,  p.  20.]1 

We  may  describe  the  operation  itself  after  Mackenzie,  to 
whose  standard  work  we  may  refer  generally  as  containing  by 
far  the  best  and  most  practical  information,  up  to  the  date  of 
its  publication  (185-1),  on  all  points  connected  with  cataract. 
1.  The  point  of  the  knife  is  entered  on  the  temporal  side  of  the 
cornea,  at  the  distance  of  ^  of  an  inch  from  the  sclerotic,  the 
blade  being  kept  strictly  in  a  plane  with  that  of  the  iris.  2. 
The  point  in  first  puncturing  the  cornea  must  do  this  perpen- 
dicularly to  that  structure ;  otherwise  it  might  pass  between  its 
lamellae,  instead  of  entering  the  anterior  chamber.  3.  The 
point  of  the  knife  is  directed  towards  the  point  of  exit  at  the 
cornea,  opposite  to,  and  strictly  corresponding  with,  the  point 
of  puncturation.  4.  The  knife  is  simply  pushed  slowly  and 
cautiously  onwards,  so  as  to  cut  its  way  out  by  its  purely  pro- 
gressive motion  onwards,  no  sawing  or  dragging  of  the  edge 
against  the  cornea  being  permissible.  Many  operators  leave  the 
last  small  portion  of  the  cornea  undivided  by  Beer's  knife  before 
proceeding  to  the  next  step  of  the  operation.  This  consists  in 
5,  lacerating  the  capsule  of  the  lens  sufficiently  with  the  cysto- 
tome  to  permit  of  the  exit  of  the  cataract.  If  a  small  bridge  of 
cornea  has  been  left  undivided,  this  may  then  be  severed  by  a 
blunt-pointed  knife  or  scissors.  6.  The  upper  eyelid  may  now 
be  allowed  to  drop.  After  a  minute's  pause,  the  eye  is  again 
opened,  when  a  little  gentle  pressure  and  manipulation  on  it 
with  the  finger,  or  the  back  of  the  curette,  will  usually  suffice 
to  determine  the  exit  of  the  lens  through  the  corneal  wound. 
The  eyelids  of  both  eyes  are  then  closed  with  narrow  strips  of 
court-plaster,  and  both  eyes  covered  with  a  light  bandage.  We 
prefer  to  the  strips  of  plaster  the  compress  bandage ;  this  con- 
sists in  carefully  and  systematically  padding  the  hollows  of  the 
orbit  around  the  eyeball  with  shreds  of  lint  or  cotton  wool, 
having  previously  laid  a  strip  of  linen,  moistened  with  glyce- 
rine, over  the  closed  eyelids,  and  then  applying  an  oblique  roll 
of  bandage.     The  compress-bandage  should  be  applied  also  to 

•  For  the  method  of  fixing  the  head,  the  advisability  of  chloroform,  &c,  vide 
Chapter  II. 
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the  eye  not  operated  on.  If  this  bandage  is  properly  applied  to 
both  eyes,  they  are  kept  immovable,  without,  at  the  same  time, 
being  exposed  to  any  injurious  direct  pressure. 

If  the  case  goes  on  favorably,  the  corneal  wound  will  be 
found  united  in  a  few  days  ;  but  some  time  elapses  before  all  signs 
of  irritation  of  the  eye  have  disappeared,  when  by  the  use  of 
deep  convex  glasses  the  patient's  vision  becomes  restored. 

The  immediate  accidents  incidental  to  extraction,  with  their 
appropriate  treatment,  may  be  briefly  enumerated.  Premature 
escape  of  the  aqueous  hurnor  :  if  but  a  small  puncture  into  the 
anterior  chamber  has  been  made,  the  operation  may  be  defer- 
red, or  time  allowed  for  the  aqueous  to  be  reproduced,  before 
proceeding  with  the  section.  The  iris  coming  into  contact  with 
the  blade  of  the  knife  :  gentle  pressure  through  the  cornea  in 
the  appropriate  direction  may  be  used  to  disengage  the  iris,  or 
the  section  may  be  proceeded  with  and  the  portion  of  the  iris 
left  to  its  chances  of  excision  or  not.  Prolapse  of  the  iris : 
gentle  friction  on  the  ball  through  the  closed  lids  and  sudden 
exposure  to  light  generally  remove  this  ;  or  it  may  be  necessary 
to  cut  off  the  prolapsed  portion  with  scissors.  The  lens  falling 
down  into  a  fluid  vitreous  :  we  must  seek  to  hook  out  the  lens 
with  a  sharp  hook.  Malpositions  of  the  corneal  flap  must  be 
remedied  by  gentle  manipulation  with  the  curette.  Escape  of 
vitreous  :  if  this  exceeds  one  third,  vision  is  generally  lost.  On 
completing  the  section  of  the  cornea,  it  occasionally  happens 
that  the  lens  and  a  portion  of  vitreous  suddenly  gush  out 
together  through  the  wound.  In  such  cases  the  operation  must 
be  at  once  concluded  and  a  firm  compress-bandage  applied. 
Portions  of  the  lens  may  break  off  and  remain  behind  :  these 
must,  if  possible,  be  removed  by  the  curette  or  spoon,  as  nothing 
is  more  calculated  to  originate  destructive  inflammation.  The 
accident  most  fatal  to  vision  is  hemorrhage  into  the  vitreous. 

The  consecutive  accidents  to  extraction  are  referable  to  the 
inflammation  which  not  unfrequently  sets  in  and  mars  the  result 
of  the  best-performed  operation.  Corneitis,  suppuration,  infiltra- 
tion of  the  cornea,  suppurative  iritis,  plastic  iritis  leading  to  closed 
pupil,  purulent  inflammation  of  the  entire  globe,  ending  in  its 
atrophy  &c,  are  some  of  the  fatal  consequences  on  extraction. 

If  any  undue  sensation  of  heat  occurs  in  the  eye  after  extrac- 
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tion,  we  advise  at  once  cold  irrigation,  to  be  followed  up  by 
local  depletion,  if  necessary.  Purulent  complications  are  best 
treated  with  continuous  hot-water  pledgets  and  the  compress- 
bandage.  In  the  general  treatment  of  the  patient  we  must  be 
guided  by  the  constitutional  symptoms,  whether  it  is  necessary 
to  lower  or  to  stimulate,  although  in  the  majority  of  cases  the 
latter  is  indicated. 

The  ordinary  flap-operation,  as  described  above,  has  recently 
been  modified  by  the  introduction  of  iridectomy  as  a  preliminary 
step  to  the  extraction  of  the  lens. 

Dr.  Mooren  performs  iridectomy,  and  at  a  subsequent  period 
extracts  by  the  ordinary  flap-operation.  In  59  cases  he  had 
only  two  failures.  Dr.  Jacobson  performs  the  iridectomy  and 
extraction  at  the  same  time,  making  his  section  through  the 
extreme  anterior  margin  of  the  sclerotic,  and  performing  the 
whole  operation  under  chloroform.  In  over  140  cases  he  had 
only  three  failures.  Of  all  flap-operations  our  own  experience 
is  in  favor  of  Mooren's  operation  performed  under  the  influence 
of  chloroform. 

In  1860,  Waldau  (Schuft)  proposed  the  following  operation 
for  cataract :  An  incision  with  a  lance-headed  keratome  is  made 
into  the  cornea,  half  a  line  from  its  junction  with  the  sclerotic, 
and  embracing  one-fourth  of  its  circumference  ;  a  portion  of  iris 
is  excised  ;  the  capsule  of  the  lens  is  lacerated  freely  with  a 
cystotome ;  a  silver  spoon  is  inserted  into  the  corneal  incision, 
and  glided  along  the  posterior  surface  of  the  lens,  between  this 
and  its  capsule  ;  the  lens,  when  fairly  received  into  the  bowl  of 
the  spoon,  is  then  removed  from  the  eye,  as  the  spoon  is  with- 
drawn by  the  operator.  We  have  practised  this  operation 
several  times.  The  operation,  properly  performed,  leaves,  per  se, 
nothing  to  be  desired  ;  but  our  ultimate  results  have  often  been 
anything  but  encouraging.  Corneitis  and  iritis,  or  the  two 
combined,  have  spoilt  the  results  of  the  best-performed  opera- 
tion. We  attribute  this  to  two  reasons  : — Firstly,  the  incision 
of  the  cornea  in  this  operation  is  too  small ;  either  the  cortex 
of  the  lens  is  rubbed  off  during  its  extraction,  or  the  iris  and 
lips  of  the  corneal  wound  are  bruised.  Secondly,  the  spoons 
are  far  too  bulky ;  either  the  lens  is  broken,  or  the  hyaloid 
fossa  is  ruptured.     All  these  are  so  many  circumstances  highly 
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calculated  to  induce  secondary,  destructive  inflammation.     Mr. 
Critchett  practised  Waldau's  operation  extensively,  perceived 
its  faults,  and,  as  we  think,  has  succeeded  in  remedy- 
^'     '       ing  them.     He,  in  the  first  place,  did  away  with  the 
high,  rising,  useless  edges  of  Waldau's  spoon,  and 
replaced  its  terminal  one  by  an  inverted  edge  (Fig. 
41),  formed  on  the  principle  of  a  fish-hook,  the  barbed 
end — if  we  may  be  allowed  the  expression — being  so 
fashioned  as  to  glide  easily  along  the  posterior  sur- 
face of  the  lens,  but  to  seize  the  distal  margin  of  the 
lens  firmly  in  its  grasp  as  soon  as  the  operator  attempts 
to  withdraw   the  spoon    from  the  eye.     The  spoon 
should  be  introduced  behind  the  lens  with  great  care  : 
it  should  be  insinuated,  rather  than  forced  onwards. 
In  extracting  the  lens,  the  same  care  is  required,  so 
as  neither  to  break  nor  dislocate  the  lens,  nor  rupture 
the  hyaloid  fossa.     A  second  improvement  was  to 
enlarge  the  corneal  incision  from  £  to  J  of  the  cornea. 
The  corneal  incision  had  better  be  too  large  than  too 
small.     We  have  practised  this  modification  of  Wal- 
dau's operation,  and,  as  far  as  our  experience  extends, 
prefer  it,  in  proper  cases,  to  all  other  methods  of  extraction. 
In  Waldau's  original  operation,  the  lens  is  spooned,  or  scooped 
out ;  in  the  modified  one,  it  is  drawn  out.     Hence  this  latter 
operation  has  been  appropriately  termed  a  "traction-operation." 
V.  Grafe  has  (whether  on  sufficient  grounds  or  not,  time  will 
show)  given  up  all  spoon-operations  in  favor  of  one  of  his  own 
devising.     He  opens  the   extreme    periphery   of  the  anterior 
chamber  by  a  narrow  knife,  represented  at  Fig.  42  in  its  natural 

Fig.  42. 


Von  Grafe's  Cataract  Knife. 

size,  by  an  incision  A  B  (4J'"-4f '('  long)  through  the  sclerotic 
at  the  point  A  (Fig.  43),  \'"  external  to  the  margin  of  the  cor- 
nea, and  \nt  below  the  level  of  its  uppermost  summit.  The 
point  of  the  knife  is,  in  order  to  enlarge  the  internal  corneal 
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Fig.  44. 


Fig.  45. 


incision,  in  the  first  instance  directed,  not  to  the        Fig-  43- 
point  of  counter-puncture  B,  but  to  about  the  point     B.f    v^ 
C.     After  the  knife  has  been  entered  fully  three 
lines  into  the  anterior  chamber,  its  handle  is  de- 
pressed, and  its  point  directed  to  the  point  B  of 
the  sclerotic.     Counter-puncturation  is  then  effected,  the  knife- 
edge  is  directed  abruptly  forwards,  and  the  incision 
completed.     In  Fig.  44,  the  uppermost,  undotted  line 
shows  the  section.     The  removal  of  a  portion  of  iris 
and  laceration  of  the  capsule  of  the  lens  form  the 
next   steps.      Gentle  pressure  is  then  made  on  the 
sclerotic  above  the  incision,  so  as  to  cause  the  lens  to  advance 
and  finally  escape  through  the  wound;  or,  in  the  case  of  a  hard 
lens  adhering  to  its  capsule,  it  may  be  necessary 
to  employ  a  blunt  hook  (Fig.  45)  to  extract  the 
lens.     A.  Weber  uses  a  double  hook,  one  hook 
being  behind  the  other. 

Waldau's  and  v.  Grafe's  operations  have  cer- 
tain advantages  and  disadvantages  when  com- 
pared with  the  old  flap-operation.  In  this  latter 
we  have  a  large,  gaping  wound,  with  a  flap 
which,  turning  like  a  door  on  its  hinges,  is 
liable  to  get  displaced.  The  flap  itself,  both 
from  its  size  and  the  structure  of  which  it  is 
made,  is  liable  to  lose  its  vitality.  The  contents 
of  the  globe  are  in  a  great  measure  deprived  of 
their  natural  support.  The  iris  is  exposed  to 
bruising  and  prolapse.  The  period  of  cure  is 
tedious,  and  involves  both  much  care  and 
anxiety  on  the  part  of  the  surgeon.  The  new 
operations  are  nearly  devoid  of  all  the  above 
disadvantages,  but  present  others  which  we,  however,  consider 
of  less  import.  The  chief  one  is  the  risk  of  destructive  inflam- 
mation consequent  on  the  introduction  of  spoons  and  hooks  into 
the  eye.  This  objection  will,  however,  we  feel  convinced,  be 
gradually  entirely,  as  it  is  already  partially  in  v.  Grafe's  opera- 
tion, eliminated.1     Secondary  needle-operations  on  opaque  cap- 

1  This  has  since  proved  true.     Von  Griife  has  now  abandoned  all  traction- 
instruments.     "I  employ  a  spoon  of  vulcanite  (or  tortoise-shell)  *  *  *  using 
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sule  are  more  frequently  necessary  after  the  new  operations. 
We  may  here  incidentally  allude  to  a  peculiar  form  of  inter- 
ruption to  the  light  produced  by  persistent  capsule  after  such 
operations.  The  capsule  is  not  opaque,  but  is  variously  folded, 
and  thus  a  kind  of  irregular  astigmatism  is  produced.  A  final 
— not  very  important — objection  has  been  made  that  the  in- 
creased size  of  the  pupil  deteriorates  vision  by  leading  to  unu- 
sually large  dispersion-circles. 

Dr.  Pagenstecher  (of  Wiesbaden)  deserves  great  credit  for 
having  revived,  on  a  large  scale,  the  operation  of  removing  the 
lens,  together  with  its  entire  capsule.  This  practice  was  first 
adopted,  in  exceptional  cases,  by  Eichter,  in  1773.  In  1779 
Beer  published  a  distinct  pamphlet  on  the  subject.  He,  after 
completing  the  flap,  ran  a  lance-knife  into  the  body  of  the  lens, 
and  endeavored  to  sever  the  lens  and  its  capsule  from  their 
connections  by  rotating  the  knife,  which  he  then  withdrew, 
together  with  the  adherent  lens  and  capsule.  It  is  not  to  be 
wondered  at  that  such  rough  practice  should  so  soon  have  sunk 
into  oblivion.  In  1845  Christian,  and  in  1857  Sperino,  revived 
the  operation  on  a  more  scientific  basis.  Pagenstecher's  prac- 
tice differs  from  that  of  these  surgeons  in  his,  in  a  majority  of 
instances,  employing  a  spoon  to  extract  the  cataract,  which  we 
shall  advert  to  further  on.  He  starts  with  the  proposition  that 
two  inflammations — that  of  the  cornea  and  that  of  the  iris — are 
the  cause  of  most  failures  of  an  extraction  which,  as  far  as  the 
operation  itself  is  concerned,  has  been  successfully  performed. 

Primary  corneitis  arises,  Pagenstecher  asserts,  chiefly  from 
the  peculiar  want  of  resistance  the  cornea  offers  to  wounds  or 
other  injuries  of  its  substance.  In  support  of  this  argument,  he 
adduces  the  well-known  fact  that  the  most  trifling  injuries  of 

it,  however,  not  as  a  traction-instrument,  but  simply  to  exercise  pressure  from 
without.  I  first  apply  the  convex  back  of  this  instrument  to  the  lower  border 
of  the  cornea,  when,  by  using  a  little  pressure,  the  wound  at  its  upper  part 
begins  to  gape.  Directly  afterwards  I  give  the  spoon  a  slight  turn,  so  that  its 
upper  border  buries  itself  a  little  into  the^  outer  surface  of  the  cornea,  at  the 
same  time  moving  it  a  little  upwards,  in  consequence  of  which  the  equator  of 
the  lens  presents  at  the  wound."  By  continuing  this  manoeuvre,  with  perhaps 
slight  counter-pressure  on  the  scleral  border  of  the  wound,  the  lens  is  soon 
extracted  from  the  eye.  [Congres  Periodique  International  d'Ophthalmologie, 
Corapte-Rendu  for  18(37,  p.  61.] 
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the  cornea  often  give  rise  to  limited  suppurative  action ;  whilst, 
on  the  other  hand,  wounds  of  the  vascular  sclerotic,  even  of 
some  extent,  generally  heal  by  the  first  intention.  The  chief 
merit  of  Jacobson's  operation  consists,  according  to  our  author, 
in  the  section  being  made  through  the  sclerotic  instead  of  the 
cornea.  Such  a  section  heals  readily,  and  presents  a  further 
advantage  of  being  nearly  on  a  level  with  the  edge  of  the  lens, 
so  that  this,  in  its  emergence,  neither  has  to  encounter  any  op- 
posing ridge  of  sclerotic,  nor  has  to  undergo  any  rotation  on 
its  axis  in  its  exit  from  the  eye.  Besides  these  advantages,  the 
conjunctiva  not  only  protects  the  wound  of  the  sclerotic  from 
the  air,  thus  conferring  on  it  much  of  the  character  of  a  sub- 
conjunctival wound,  but  also  offers  it  an  additional  vascular 
supply. 

Corneitis  may,  and,  as  Pagenstecher  believes,  most  frequently 
does,  arise  secondarily  from  preceding  iritis,  by  simple  exten- 
sion of  the  inflammation  from  the  iris  to  the  cornea.  The  pro- 
blem how  to  diminish  the  chances  of  iritis  after  extraction  is, 
therefore,  one  of  the  very  highest  importance.  Iritis  after  ex- 
traction is  believed  to  principally  arise  from  lens-matter,  or 
from  capsule  left  in  the  eye  after  the  operation*  The  modus 
operandi  in  which  residuary  capsule  may  excite  iritis,  is  not 
very  clear.  Pagenstecher  believes  it  does  so  either  from  pro- 
liferation of  the  intra-capsular  cells,  or  from  a  peculiar  tendency 
it  has  to  roll  up  and  irritate  the  iris.  Be  this  as  it  may,  the 
fact  that  residuary  capsule  has  a  tendency  to  excite  iritis,  is,  we 
think,  incontestable.  That  many  of  the  modern  operations  for 
cataract  require  secondary  needle-operations,  in  consequence  of 
residuary  capsule,  is  an  equally  known  fact.  Thus,  viewed 
from  any  aspect,  there  can  be  no  doubt  that,  cseteris  paribus,  an 
eye  from  which  a  cataract  with  its  capsule  has  been  extracted 
is  likely  to  do  much  better  than  one  in  which  the  capsule  has 
been  left  behind. 

The  patient  is  placed  under  the  full  influence  of  chloroform. 
A  flap  is  made  with  an  ordinary  extraction-knife,  the  line  of 
section  being  downwards  and  through  the  sclerotic  about  }"' 
from  the  margin  of  the  cornea.  After  completing  the  flap  of  the 
sclerotic,  a  bridge  of  conjunctiva  is  left,  for  the  present,  undi- 
vided.    A  free  iridectomy  is  now  made  downwards  and  out- 
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wards,  after  which  the  conjunctival  bridge  is  divided  by  scis- 
sors. A  moderate  effort  is  then  made  by  pressure  on  the  upper 
part  of  the  cornea,  to  produce  the  exit  of  the  lens  in  its  capsule. 
We  find,  however,  from  an  appended  statistical  table,  that  this 
manoeuvre  succeeded  only  8  in  63  times.  In  the  remaining  55 
cases,  Dr.  Pagenstecher  extracted  the  cataract  with  a  spoon, 
which  does  not  appear  to  differ  materially  from  those  in  general 
use,  excepting  in  being  larger.  For  the  purposes  of  this  opera- 
tion, Mr.  Laurence's  vectis  appears  very  well  adapted.  In  some 
cases  it  seemed  advisable  to  separate  the  connections  of  the 
margin  of  the  lens  by  a  small  silver  hook.  The  principal  ob- 
jection to  Pagenstecher's  operation  is,  as  he  admits,  "the  exten- 
sive injury  to  the  vitreous,  which  is,  in  many  cases,  necessary, 
in  order  to  remove  the  capsule  completely  and  intact."  A 
limited  loss  of  vitreous  is,  however,  as  is  well  known,  per  se  no 
great  objection.  Indeed,  Beer  regarded  it  rather  as  an  advan- 
tage, remarking  that  "patients  who  lose  a  small  quantity  of 
vitreous,  always  enjoy  better  sight  than  those  who,  at  or  after 
the  operation,  lose  none."  But  Pagenstecher's  statistics  prove 
this  more  conclusively  than  any  mere  opinion.  In  36  of  52 
cases  of  uncomplicated  cataract,  vitreous  was  lost  to  a  greater 
or  less  extent.  Yet  only  in  two  eyes  did  the  operation  end  in 
blindness.  In  these  two  cases  suppuration  of  the  vitreous 
occurred;  in  neither  of  them  was  any  vitreous  lost,  but  in  both 
there  was  prolapse  of  that  structure.  A  remarkable  feature  of 
Pagenstecher's  cases  is,  that  in  not  one  of  them  did  primary 
iritis  take  place.  This  appears  to  bear  out  his  proposition  that 
the  chief  cause  of  primary  iritis,  after  cataract-operations,  is  to 
be  found  in  the  irritation  to  the  iris  set  up  by  residuary  lens- 
matter  or  capsule.  An  obvious  and  necessary  advantage  of  re- 
moving the  entire  lens  and  capsule  is  the  impossibility  of  any 
secondary  cataract  occurring.  A  second  most  important  advan- 
tage claimed  by  the  author  for  this  method  is,  that  it,  in  the 
average,  yields  a  higher  acuteness  of  vision  than  any  other 
method.  Javal  has,  however,  found  equally  favorable  results 
after  Jacobson's  operation. 

[References  on  the  Operation  of  Extraction:     Mackenzie's 
"Treatise,"  4th  ed.—Archiv.f.  Ophthalm.,  vol.  i.  p.  158. — "Die 
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verminderten  Gefahren  einer  Hornhaut-Yereiterung  bei  der 
Staar-Extraction,"  von  Albert  Mooren.— "  Ein  neues  und  gefahr- 
loses  Operations- Yerfabren  zur  Heiiung  des  Grauen  Staars," 
von  Prof.  Dr.  J.  Jacobson. — Pagenstecber's  Report  analyzed  in 
tbe  first  volume  of  tbe  Ojihthalmic  Review.  "  Die  Ausloffelung 
des  Staars,"  von  Dr.  A.  Scbuft;  Archiv.f.  Ophthalmologie,  vol.  i. 
and  xi.  3;  "Des  nouveaux  proce'de's  operatoires  de  cataracte. 
Parallele  et  critique  par  L.  Wecker,"  Paris,  1868.] 

Operations  on  Soft  Cataracts. 

Tbe  safest  operation  is  a  simple  division  of  tbe  lens  substance 
with  a  straight  (or  curved)  lance-beaded  needle  (Fig.  46).     Tbe 
operation   requires  to  be   repeated 
several    times,  but,  generally,  ulti-  g*     ' 

mately  yields  excellent  results,  end-       r 


ing,  as  it  does,  in  an  entire  absorp-  Cataract  Needle. 

tion  of  tbe  opaque  lens.    In  tbe  first 

operation  we  may  limit  ourselves  to  a  few  punctures  in  tbe 
capsule,  and  in  every  succeeding  operation  it  is  always  advisa- 
ble not  to  attempt  too  much  at  once.  If  we  lacerate  tbe  cap- 
sule too  freely,  portions  of  lens-substance  may  escape  into  the 
aqueous  chamber,  and  set  up  sufficient  irritation  of  the  iris  to 
require  their  extraction  through  a  section  of  the  cornea,  a  pro- 
cedure which  may  seriously  affect  the  result  of  the  case.  To 
obviate  any  such  necessity,  we  regard  it  as  a  golden  rule,  after 
all  division  operations  to  keep  the  pupil,  almost  to  the  termina- 
tion of  the  case,  constantly  dilated  by  the  sedulous  application 
of  atropine.  We  have  ourselves  lately  practised  what  may  be 
termed  a  "  subcapsular"  division  of  the  cataract,  disintegrating 
the  lens-substance  through  a  minute  aperture  in  its  capsule. 
Another  bad  consequence  of  a  too  free  division  is  a  swelling  up 
of  the  lens-substance,  which  sometimes  ensues,  and  which  may 
cause  injurious  pressure  on  the  iris,  and  even  glaucomatous 
complications.  Latterly,  the  operation  of  Gibson,  of  Man- 
chester— "  linear  extraction" — has  been  much  practised.  It 
consists  in  making  a  small  section  in  the  cornea  with  a  kera- 
tome,  having  about  a  week  before  lacerated  the  capsule  with  a 
needle  ;  the  lens-substance,  if  pulpy  or  fluid,  in  great  measure 
escapes,  or  may  be  removed  with  the  curette.     Mr.  Teale,  jun., 
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of  Leeds,  has  lately  removed  the  lens-substance  by  a  "suction- 
curette."  These  operations,  if  successful,  are  undoubtedly 
more  rapid  in  their  results;  but  our  own  experience  leads  us  to 
think  them  less  safe  than  simple  division. 

A  simple  traumatic  cataract  may  be  left  to  spontaneous  ab- 
sorption. Should,  however,  irritation  of  the  iris  arise,  atropine 
should  be  applied ;  if  the  irritation  runs  on  to  actual  iritis,  per- 
haps accompanied  by  tension  of  the  globe,  iridectomy,  or  even 
linear  extraction  of  the  lens,  may  be  demanded. 

For  the  treatment  of  closed  pupil  after  cataract-operations, 
we  refer  to  the  article  Artificial  Pupil. 

The  best  mode  of  treating  capsular  secondary  cataract  is 
division  with  a  cataract  needle.  In  some  cases  two  needles  may 
be  simultaneously  employed.  They  should  be  introduced 
through  the  cornea  at  opposite  points,  and  be  made  to  penetrate 
the  opaque  capsule  close  to  one  another.  They  should  now  be 
separated,  and  the  capsule  thus  freely  lacerated.  Prior  to  ope- 
rating, the  pupil  should  be  fully  dilated,  and  the  capsular  bands 
carefully  examined  by  means  of  lateral  illumination,  in  order 
that  the  course  of  their  fibres  may  be  accurately  ascertained. 
Several  ingenious  instruments — such  as  the  cannula  forceps 
(Fig.  35)  and  the  cannula  scissors  (Fig.  47) — have  been  con- 
structed for  the  separation  and  extraction  of  capsular  opacities. 
The  simple  division  of  the  bands  with  needles  is,  however,  in 
the  majority  of  cases,  preferable  to  extraction  with  the  forceps. 

Fig.  47. 


Cannula  Scissors. 

Dr.  C.  R.  Agnew,  of  New  York,  has  very  recently  described 
another  operation  for  secondary  ^cataract.  Chloroform  is  ad- 
ministered and  the  pupil  dilated.  A  needle  (Fig.  46)  is  thrust 
from  the  nasal  side  through  the  cornea,  about  a  line  from  the 
sclerotic,  into  the  middle  of  the  opaque  membrane.  An  incision 
is  made  into  the  outer  part  of  the  cornea,  and  thus  a  small,  sharp 
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hook  thrust  into  the  opening  in  the  membrane  made  by  the 
needle.  The  membrane  is  fixed  by  the  needle ;  the  hook  is  then 
rotated,  so  as  to  tear  and  roll  upon  itself  the  membrane,  which 
is  then  withdrawn  on  the  hook  through  the  opening  in  the 
cornea. 

After  the  operation  for  cataract,  the  place  of  the  absent  crys- 
talline lens  will  have  to  be  supplied  by  a  convex  lens,  and,  as 
all  accommodation  is  gone,  the  patient  will  require  two  glasses: 
one  for  distant,  one  for  near  objects.  In  a  general  way,  a  41- 
inch  convex  will  answer  the  first,  a  2|-inch  the  second  require- 
ment. But  each  case  must  be  tested  on  its  own  merits:  thus,  an 
originally  myopic  eye  will  require  weaker,  a  hypermetropic  eye 
stronger  glasses  than  an  originally  normal  eye. 

We  have  met  with  cases  in  which,  after  the  operation  for 
cataract,  in  addition  to  the  spherical  lens,  a  cylindrical  one  was 
required  for  the  attainment  of  the  maximum  degree  of  distinct 
vision.  Thus,  in  a  case  we  have  recently  observed,  the  patient 
had  his  visual  power  doubled  by  the  addition  of  a  20-inch  con- 
vex cylindrical  lens  to  his  4J  and  2J-inch  spherical  ones. 

We  have,  in  the  above  account  of  the  operations  for  cataract, 
altogether  passed  over  the  once  general  operation  of  couching, 
as  it  is  now  universally  considered  only  applicable  to  very  few 
exceptional  cases.  Those  who  would  wish  to  know  anything 
about  this  operation,  we  refer  to  Mackenzie's  work. 

Dislocation  of  the  Lens. 

Dislocation  of  the  Lens  is  most  frequently  the  result  of  a 
blow  upon  the  ej^e,  although  it  occasionally  occurs  sponta- 
neously. When  the  lens  is  separated  completely  from  its  at- 
tachments it  may  be  displaced  backwards  into  the  vitreous,  or 
forwards,  through  the  pupil,  into  the  anterior  chamber.  Some- 
times the  lens  escapes  through  a  rupture  of  the  sclerotic,  and 
is  forced  under  the  conjunctiva  ;  or  it  may  even  be  completely 
ejected  from  the  eye  through  a  wound  of  one  of  its  coats.  In 
a  case  of  perforating  ulcer  of  the  cornea,  under  Mr.  Laurence's 
care,  the  mother  of  the  child  on  one  occasion  brought  to  the 
hospital  a  round,  transparent,  bluish-tinted  body  with  her,  which 
10 
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she  asserted  "  came  out"  of  the  child's  eye.  It  was  the  crystal- 
line lens.  Such  an  accident  has  occurred  during  the  perform- 
ance of  iridectomy  for  the  cure  of  glaucoma.  There  are  many 
instances  in  which  the  displacement  of  the  lens  is  only  partial, 
in  which  case  it  may  sometimes  be  seen  swinging  to  and  fro  in 
the  vitreous,  being  only  attached  at  a  small  part  of  its  circum- 
ference. A  dislocated  lens,  generally,  becomes  more  or  less 
cataractous,  or,  indeed,  may  be  opaque  from  the  commencement. 
Occasionally,  after  needle  operations  upon  soft  cataracts,  the 
opaque  lens  becomes  dislocated  into  the  anterior  chamber.  In 
a  few  cases  the  lens  is  said  to  have  been  abnormally  situated 
from  birth.' 

Treatment. — As  a  rule,  a  dislocated  lens  should  be  extracted, 
especially  if,  either  by  its  presence  in  the  anterior  chamber,  or 
by  pressure  upon  the  iris,  it  appears  to  set  up  irritation,  and 
thereby  induces  a  glaucomatous  tension  of  the  globe.  How- 
ever, should  the  patient  object  to  operative  measures,  or  the 
lens  be  rapidly  absorbing,  and  be  causing  but  slight  reaction, 
the  pupil  should  be  kept  fully  dilated  by  frequent  applications 
of  atropine.  Before  incising  the  cornea,  the  lens  should  be 
transfixed  with  a  cataract  needle,  in  order  that,  when  the  aque- 
ous humor  flows  out,  the  lens  may  not  sink  back  into  the  vit- 
reous, which  in  such  cases  generally  undergoes  dissolution. 
When  an  opaque  dislocated  lens  is  fixed  behind  the  pupil,  a 
well-placed  artificial  pupil  may  sometimes  be  made  with  ad- 
vantage. 

Case  14. — Traumatic  Dislocation  of  the  Lens  ;  Extraction  ; 
Restoration  of  Sight, 

James  H.,  aged  14,  in  the  employ  of  a  gas  engineer,  was 
standing,  November  13,  1858,  near  one  of  his  fellow-workmen, 
who  was  engaged  in  bevelling  down  a  brass  gas-tube  with  a 
chisel  and  hammer,  when  one  of  the  brass  shavings  flew  off,  and 
struck  him  on  the  right  eye.  Two  days  after  the  accident  he 
was  admitted  into  the  Ophthalmic  Hospital,  Southwark. 

On  the  centre  of  the  cornea  was  a  transverse  linear  scar, 
marking  where  the  brass-shaving  had  struck  him.  The  capsule 
of  the  lens  had  a  pearly,  striated,  semi-opaque  aspect,  and  was 

1  Follin  has  described -a  case  of  double  congenital  dislocation  of  the  lens. — 
Med.  Times  and  Gazette,  Feb.  17th,  1866. 
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Fig.  48. 


transversely  rent  across  below ;  through  this  rent  the  lens  had 
escaped  into  the  anterior  chamber,  and  was  swollen  and  opaque 
from  imbibition  of  aqueous 
humor  (Fig.  48).  The  sclerotic 
and  iris  were  somewhat  in- 
flamed. There  was  only  slight 
pain  in  the  eyelid.  His  vision 
with  the  injured  eye  was  re- 
stricted to  the  power  of  dis- 
tinguishing light  from  darkness. 
•  22d. — Mr.  Laurence  made  a 
small  opening  in  the  cornea  with 
Adams'  iris-knife  over  the  situ- 
ation of  the  dislocated  lens ; 
some  of  the  diffluent  lenticular 

substance  oozed  out  at  once;  the  rest  was  removed  with  a  cu- 
rette. Slight  prolapse  of  the  iris  took  place,  which  was,  how- 
ever, at  once  replaced. 

27th. — Nearly  all  vascularity  of  the  external  tunics  gone; 
pupil  somewhat  contracted  ;  occupying  its  lower  two-thirds  is 
a  gray,  translucent  membrane  (capsule).  He  can  distinguish 
persons  in  the  street. 

January  31,  1859. — Pupil  of  medium  size,  transversely  ellip- 
tic in  shape,  freely  contractile ;  from  beneath  its  lower  margin 
is  just  seen  the  edge  of  the  remains  of  the  opaque  capsule  of 
the  lens.  He  can  distinguish  persons,  carts,  &c,  in  the  road 
opposite  the  hospital.  As  the  patient's  sight  was  improving 
every  day,  Mr.  Laurence  dissuaded  him  from  the  use  of  any 
cataract-glass,  till  his  eyesight  had  ceased  improving  any 
further. 


Case  15. — A  case  of  Dislocation  of  the  Lens,  with  monocular  Diplo- 
pia, and  partial  Paralysis  of  the  Ocular  Muscles. 


Joseph  T- 
1864,  with  chronic 


,  set.  49,  applied  at  the  hospital,  January  26th, 
corneitis,  pterygium,  ptosis,  and  partial 
paralysis  of  the  recti  muscles  of  the  left  eye.  Attention,  how- 
ever, was  directed  to  the  right  eye  in  consequence  of  slight 
ptosis  being  observable  in  that  one  also.  Upon  examination, 
the  globe  was  found  to  be  non-evertible  beyond  the  middle  line, 
the  power  of  raising  it  up  being  also  very  limited.  The  outer 
margin  of  the  iris  was  strongly  tremulous  at  the  slightest  move- 
ment of  the  globe.  He  attributes  this  condition  of  his  eye  to  a 
blow  which  he  received  from  a  piece  of  brick,  about  twenty- 
two  years  ago. 
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Fig.  49. 


After  fully  dilating  the  pupil  by  atropine,  the  eye  was  ex- 
amined ophthalmoscopically.     The  lens  appeared  immovably 
dislocated  inwards,  and,  perhaps,  a  little  backwards, 
its  dark  margin  being  clearly  visible  a  little  towards 
the  outer  side. 

The  lens  was  cloudy,  but  still  permitted  the  en- 
trance of  the  optic  nerve  to  be  easily  seen  through 
it.  Two  images  of  the  entrance  might  thus  be  seen 
— one,  the  larger,  not  through ;  and  one,  the  less, 
through  the  lens.  The  entrance  could  also  be  distinctly  seen 
in  the  direct  image  through  the  part  where  there  was  no  lens, 
and  was  ill-defined  and  palish  at  its  margin. 

Visual  Power — 
For  distance — 

Eight  eye.     Cannot  read  No.  23  at  a  greater  distance 
than  5'. 
With  +3J  reads  No.  23  at  20'. 
With  a  stenopeic  aperture  of  1"',  in  addition  to 
+  3  J,  reads  No.  22  at  the  same  distance. 
For  near  objects — 

Reads  No.  2  (almost  No.  1)  in  a  range  of  4"  to  6". 

Neither  stenopaaic  apertures,  of  a  smaller  diameter  than  the 
pupil,  nor  convex  glasses  improve  vision  for  near  objects. 

A  luminous  point  of  from  \,n  to  V"  in  diameter  appears 
to  him  double  at  about  2',  the  one  seen  on  the  left-hand  side 
being  slightly  above  the  level  of  the  other.  With  +3 J  but  one 
luminous  point  is  visible  at  2';  the  second,  however,  becomes 
gradually  apparent  as  he  retreats  from  the  point,  till  at  about  4' 
the  two  are  quite  distinctly  seen,  appearing  exactly  the  same, 
and  holding  the  same  relative  positions,  as  they  did  previously 
at  the  distance  of  2'  without  the  convex  glass. 

Feb.  5. — All  effects  of  the  atropine  have  disappeared  in  the 
right  eye,  and  the  pupil  measures  2\"r  in  diameter. 

At  4.0    P.M.  The  Calabar-bean  extract  applied. 

4  .15     "      The  pupil  contracted  to  l\"f  in  diameter. 

Reads  No.  23  at  5'. 

With  +4  reads  No.  23  at  20'. 

p.p.1  for  No.  1  =  3". 
4.30     "      The  pupil  measures  1"'  in  diameter,  nothing 
but  lens  being.now  behind  the  pupil. 

The  visual  power  remains  as  at  4.15. 
5.30     "      The  pupil  measures  the  same  as  at  4.30. 

Reads  No.  23  at  V. 

With  —  4  reads  No.  23  "  beautifully  well"  at  20'. 


1  p.p.  =  punctum  proximum,  the  nearest  point  of  distinct  vision. 
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But  without  this  concave  glass  he  cannot  discern  a  letter  of 
No.  23  at  that  distance. 

The  last  observation  made  at  5.30,  taken  in  conjunction  with 
the  one  at  4.30,  and  the  previous  comparative  experiment  of  a 
stenopeic  aperture  made  it  evident  that,  although  the  diminu- 
tion in  size  of  the  pupil,  caused  by  the  Calabar  bean,  might  in 
the  first  instance  have  produced  a  change  in  the  visual  power,  yet 
from  the  fact  that  the  pupil  remained  stationarily  fixed,  and  the 
patient  'became  highly  myopic,  the  latter  result  could  only  be 
attributable  to  the  action  of  the  Calabar  bean  on  the  apparatus 
of  accommodation.  That  the  patient  did  not  see  through  the 
non-lenticular  portion  is  proved  by  no  trace  of  the  margin  of 
the  dislocated  lens  being  visible  through  the  pupil  at  the  time 
of  observation. 
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CHAPTEK  XIII. 

AMAUROSIS  AND  AMBLYOPIA. 

t 
Under  this  head  we  shall  describe  all  those  cases  of  obscurity 
[amblyopia)  or  annihilation  (amaurosis,  strictly  so  called)  of 
vision,  which  depend  neither  on  a  material  obstruction  to  (e.  #., 
cataract,  leucoma),  nor  on  a  misdirection  of  (e.  g.,  by  optical 
defects  generally),  the  rays  of  light  entering  the  eye.  We  re- 
tain the  terms  amaurosis  and  amblyopia  rather  in  deference  to 
their  antiquity  and  popularity,  than  to  their  scientific  value; 
for  they  are  rather  symptoms  of  disease  than  diseases  themselves. 
The  typical  symptom  is  a  diminution  of  the  acuity  of  vision  (S). 
In  many  cases  this  diminution  occurs  unequally  in  the  field  of 
vision,  which  should  always  be  investigated  (vide  pp.  29  and  33). 
Prior  to  the  invention  of  the  ophthalmoscope,  nothing  exact 
was,  or,  indeed,  could  be,  known  of  the  diseases  of  the  deeper 
structures  of  the  eye,  on  which  these  defects  of  vision  depended, 
excepting  the  scanty  information  afforded  from  time  to  time 
from  the  comparison  of  the  anatomy  of  eyes,  removed  during 
life  or  after  death,  with  the  symptoms  previously  observed. 
Diagnosis  became  rather  a  matter  of  individual  hypothesis,  than 
of  direct  inference.  We  propose  dividing  amaurotic  affec- 
tions into  two  classes:  1st.  Those,  the  causes  of  which  can  be 
diagnosed  by  the  ophthalmoscope;  and,  2d.  Those,  the  causes 
of  which  cannot. 

I.  Amaurosis  or  amblyopia  depending  on  changes  in  the  internal 
structures  of  the  globe  recognizable  by  the  ophthalmoscope. — These 
may  depend  on: — 

A.  Changes  in  the  Vitreous.1 

These  are  opacities  which  may  'consist  of  lymph,  detached 
pigment-shreds,  &c,  or  coagula  of  blood.     It  may  be  as  well  to 

1  Most  of  the  impairments  of  vision  from  changes  in  the  vitreous  are  due  to 
the  mechanical  obstruction  to  light ;  we  have,  however,  thought  it  best  to  intro- 
duce them  here. 
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refer  here  to  "parallactic"  movements.  I  have  been  in  the 
habit  of  illustrating  these  by  a  very  simple  mechanical  experi- 
ment. If  we  hold  by  its  middle  a  pencil  horizontally,  one  end 
directly  facing  our  eye,  the  other  from  it,  and  then  rotate  the 
pencil  in  the  vertical  plane,  the  point  by  which  we  hold  it,  the 
centre  of  rotation,  does  not  move  at  all,  while  the  parts  of  the 
pencil  in  front  of  the  centre  of  rotation  move  upwards  or 
downwards,  according  as  we  direct  the  movements  of  the  pencil. 
We  may  now  observe  (1)  that  if  the  points  of  the  pencil  in  front 
of  the  centre  of  rotation  move  upwards,  those  behind  this  centre  move 
downwards,  and  vice  versa ;  and  (2)  that  the  arcs  of  rotation,  exe- 
cuted by  each  point  of  the  pencil,  increase  in  proportion  to  the  dis- 
tance of  the  point  under  observation  from  the  centre  of  rotation,  and 
vice  versa.  A  see-saw  affords  a  familiar  example  of  the  above. 
The  centre  of  rotation  in  the  normal  human  eye  lies  1.76  mm. 
behind  the  middle  point  of  the  antero-posterior  axis  of  the  eye 
(Donders);  in  the  vitreous,  6  mm.  behind  the  posterior  pole  of 
the  crystalline  lens  (Helmholtz  and  Donders).  In  myopia  the 
centre  of  rotation  lies  further  back  from  the  posterior  pole  of 
the  lens  (Donders). 

It  follows  from  these  considerations  that  we,  with  the  simple 
mirror  of  an  ophthalmoscope,  can  diagnose  the  position  of  any 
opacity  in  the  eye  with  a  tolerable  degree  of  accuracy  by  re- 
questing the  patient  to  move  his  eye  upwards  or  downwards  or 
laterally.  Opacities,  which  move  in  the  same  direction  as  the 
observed  eye,  are  situated  in  front  of  the  centre  of  rotation  of 
the  eye,  in  the  cornea,  anterior  chamber,  lens,  or  extreme  ante- 
rior part  of  the  vitreous:  in  which  of  these  structures  the  opacity 
is,  we  judge  of,  by  the  degree  of  movement,  the  degree  of  "posi- 
tive parallax."  The  same  observations  apply,  mutatis  mutandis, 
to  the  "negative  parallax"  of  opacities  behind  the  centre  of 
rotation  of  the  eye. 

There  is  one  fallacy  against  which  we  must  guard  in  judging 
of  parallactic  movements  of  opacities  in  the  eye  with  reference 
to  each  other,  which  may  be  best  understood  by  an  example:  If 
we  refer  the  movement  of  an  opacity  of  the  lens  to  the  edge  of 
the  pupil,  we  observe  that,  if  the  patient  looks  upwards,  the 
opacity  of  the  lens  appears  to  move  towards  the  loiver  edge  of 
the  pupil,  and  vice  versa.     This  is  because  the  parallactic  move- 
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ments  of  the  edges  of  the  pupil  are  greater  than  those  of  any 
opacity  in  the  lens.  This  is  quite  explicable;  the  upper  limit 
of  the  pupil  has  moved  upwards  to  a  greater  distance  than  the 
opacity  in  the  lens  has,  whilst  the  lower  limit  of  the  pupil  has 
also  done  the  same;  in  other  words,  the  upper  limit  has  receded 
from  the  opacity,  the  lower  limit  approached  it.  This  method 
of  examination  will  also  lead  to  the  distinguishing  of  fixed 
opacities  in  the  vitreous  from  floating  ones.  All  parallactic 
observations  should  be  checked  by  observations  by  lateral  illu- 
mination and  by  the  binocular  ophthalmoscope. 

Haemophthalmos,  effusion  of  blood  into  the  eye.  This  occurs 
in  two  chief  forms,  either  into  the  aqueous  or  into  the  vitreous 
humors.  It  may  be  traumatic,  from  blows  or  wounds,  e.  g.,  in 
the  operations  for  artificial  pupil  and  cataract;  it  may  follow 
certain  morbid  conditions  of  the  organ,  e.  g.7  tumors;  it  may 
occur  in  patients  exhibiting  otherwise  an  hemorrhagic  tend- 
ency; or  it  may  ensue  without  any  assignable  cause.  Blood  in 
the  anterior  chamber  forms  a  crimson  mass,  circular  below  and 
level  above.  In  many  instances  the  layer  of  blood  shifts  its 
position  with  that  of  the  patient's  head.  The  patient's  vision 
is,  cseteris  paribus,  not  seriously  impaired,  so  long  as  the  blood 
does  not  rise  to  the  level  of  the  pupil.  If  the  eye  is  otherwise 
healthy,  the  blood,  if  fluid,  speedily  gets  absorbed;  but  if  clots 
form,  these  may  remain  stationary  for  a  long  while.  Blood  ef- 
fused into  the  vitreous  may  be  best  recognized  by  aid  of  the 
ophthalmoscope,  and  by  lateral  illumination.  It  is  much  more 
slowly  absorbed  than  when  in  the  aqueous,  and  is  altogether  a 
much  more  serious  affair.  It  generally  impairs,  or,  if  in  any 
quantity,  irreparably  destroys,  vision ;  and,  even  if  almost  en- 
tirely absorbed,  leaves  floating  shreds  of  coagulum  in  the 
vitreous,  which  deteriorate  the  patient's  sight.  The  treatment 
of  haemophthalmos  must  be  of  an  anti-congestive  character. 
Local  depletion,  cold  to  the  eye,  purgation,  moderation  of  diet, 
&c,  are  among  the  means  to  be  employed. 

Cases  of  Hemorrhage  into  the  Vitreous, 

Case  16. — Mary  G.,  aet.  39,  found  one  morning  the  sight  of 
the  left  eye  was  nearly  gone;  she  had  had  no  pain.  With  the 
affected  eye  we  found  she  had  only  quantitative  perception  of 
light;  the  other  eye  was  somewhat  amblyopic.     The  fundus  of 
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the  left  eye  was  not  illuminable  by  the  ophthalmoscope;  but 
lateral  illumination  exhibited  a  deep-seated  crimson  appearance. 
The  fundus  oculi  of  the  right  eye  appeared  normal.  She  was 
ordered  a  placebo:  in  three  weeks  she  had  recovered  sufficient 
vision  in  the  right  eye  to  count  ringers  at  4  feet;  there  was  now 
a  good  reflex  from  the  fundus,  but  the  details  were  not  de- 
finable. 

Case  17. — Charles  E.,  set.  23,  observed  in  the  right  eye, 
eighteen  months  ago,  on  awaking  in  the  morning,  a  dimness 
which  went  on  increasing  for  eight  months.  He  now  has  only 
quantitative  perception  of  light  with  the  eye;  the  iris  is  bright 
green,  that  of  the  sound  eye  being  light  blue ;  the  vision  of  the 
sound  eye  is  normal.  The  right  fundus  oculi  is  not  illuminable 
by  the  ophthalmoscope,  but  exhibits  a  red  reflex  on  lateral 
illumination;  the  left  one  is  normal. 

Synchisis  is  a  term  applied  to  dissolution  and  softening  of 
the  vitreous ;  in  some  cases  the  dissolved  vitreous  holds  numerous 
brilliant  scales  of  cholesterine  in  suspension,  constituting  syn- 
chisis scintillans,  and  offering  a  most  beautiful  ophthalmoscopic 
appearance. 

B.  Changes  in  the  Choroid.  . 

1.  Choroiditis. — The  first  stage  of  this  disease  may  consist 
either  in  hardly  recognizable  congestion  of  the  choroidal 
vessels,  or  in  more  advanced  vascularity.  In  the  second 
stage  we  see  the  results  of  effusion.  These  appear  with 
the  ophthalmoscope  either  as  a  simple  cloudiness  of  the 
choroidal  structures,  depending  on  serous  effusion,  or  as 
yellowish-white  patches  of  lymph,  often  bordered  by  black 
pigment ;  over  these  patches  the  retinal  vessels  may  pass. 

Case  18. —  Choroiditis. 

Henry  C,  set.  53 ;  admitted  July  14,  1862.  For  the  last  few 
months  has  noticed  a  mist  coming  over  the  right  eye.  Now  he 
cannot  distinguish  the  largest  objects  with  the  eye.  Ophthal- 
moscopic appearances :  The  fundus  oculi  is  mottled  white  and 
red ;  some  of  the  white  patches  with  black  pigment  spots ;  one 
very  large,  whitish  patch  is  traversed  by  fine  bloodvessels,  and 
surrounded  by  sub-retinal  hemorrhages.  The  optic  entrance  is 
small,  ill-defined,  and  its  vessels  atrophied.  He  improved  under 
the  hydr.  bichlor.-  and  tinct.  cinchon. -drops,  and  local  depletion. 


154  AMAUROSIS    AND    AMBLYOPIA. 

2.  Atrophy  of  the  Choroid. — This  generally  originates  from 
choroiditis.  In  the  less  advanced  stages  of  the  disease  the 
choroid  appears  stretched  and  attenuated,  the  choroidal 
vessels  being  morbidly  distinct ;  but,  as  the  atrophy  pro- 
gresses, the  choroid  disappears  more  or  less  ;  the  partially, 
or  entirely,  denuded  sclerotic  appears  in  its  place  in  the 
form  of  white  patches,  commonly  bounded  by  black  pig- 
ment. Atrophy  of  the  choroid  is  a  usual  concomitant  of 
high  degrees  of  myopia  {vide  "  Myopia"). 

3.  Anaemia  of  the  Choroid. — This  is  characterized  by  a  general 
pallor  of  the  fundus  oculi,  and  is  usually  associated  with  a 
corresponding  condition  of  the  retinal  vessels. 

4.  Rupture  of  the  Choroid. — Of  this  accident  I  have  seen  but 
one  example.  It  occurred  in  a  workman  of  the  Chatham 
Dock  Yard.  He  had  been  struck  by  the  head  of  a  nail 
on  the  lower  part  of  the  sclerotic.  In  the  choroid  were 
two  concentric,  falciform,  white  lines  (exposed  sclerotic), 
bounded  by  black  pigment  external  to  the  optic  nerve. 
Two  retinal  vessels  passed  uninterrupted  over  the  exposed 
lines  of  sclerotic. 

C.  Changes  in  the  Eetina. 

1.  Retinitis. — In  the  earliest  stage  this  is  evidenced  by  enlarge- 
ment and  tortuousness  of  the  retinal  veins,  and  sometimes 
by  ecchymoses.  Effusion  is  commonly  serous  (in  choroi- 
ditis it  is  more  often  plastic),  and  advances  often  to  a 
degree  that  the  position  of  the  optic  disk  is  only  indicated 
by  the  confluence  of  its  vessels.  For  the  several  forms  of 
retinitis — E.  syphilitica,  E.  leucsemica,  &c,  we  may  refer 
to  the  reference  at  the  foot  of  this  article.  (For  Eetinitis 
pigmentosa,  vide  "Hemeralopia.") 

Case  19. — Retinitis  of  both  eyes,  followed  by  white  atrophy  of  the 

optic  papillae. 

W.  C,  get.  58 ;  admitted  to  the  Ophthalmic  Hospital,  South- 
wark,  under  the  care  of  Mr.  Laurence,  on  Sept.  1,  1863.  Four- 
teen months  before,  he  was  struck  on  the  right  eye  with  a 
whip  ;  directly,  and  ever  afterwards,  the  sight  of  that  eye  became 
very  dim.  About  a  week  ago,  the  sight  of  the  left  eye  became 
similarly  dim.  We -found  with  either  eye  he  barely  read  No. 
20  (Jager). 


CHANGES    IN    THE    RETINA.  155 

Ophthalmoscopic  Appearances.  '—Both  eyes.  The  optic 
papillae  invisible;  their  positions  indicated  by  the  convergence 
of  the  vessels  and  by  a  slightly  lighter  shade  of  the  fundus. 
Arteries  very  contracted ;  veins  much  clearer  ;  but  either  class 
of  vessels  at  parts  obscured,  or  altogether  lost  to  view.  Scat- 
tered, punctiform  hemorrhages. 

Oct.  20.  Optic  papillae  well  seen,  but  of  a  dead-white  color. 
Hemorrhages  gone. 

Jan.  31,  1865.  Vision  about  the  same  as  when  he  first  came. 
Ophthalmoscopic  appearances  unchanged  since  last  report. 

2.  Fatty  degeneration  of  the  Retina.  —  The  retina  appears 
splashed  over,  especially  at  the  macula-lutea,  in  a  radiated 
manner  with  pearly,  opalescent  dots,  accompanied  by  larger 
white  patches ;  general  retinitis  ;  congested  tortuous  veins, 
and  contracted  arteries  and  capillary  extravasations.  This 
disease  is  seen  in  conjunction  with  albuminuria. 

Case  20. — Retinitis  albuminurica  following  Rheumatism. 

Edward  W.,  aet.  33,  a  paper-hanger ;  admitted  to  the  Oph- 
thalmic Hospital,  Southwark,  under  the  care  of  Mr.  Laurence, 
on  March  7,  1864.  Two  years  previously  had  an  attack  of 
acute  rheumatism,  during  and  after  which  for  a  short  time  he 
found  his  sight  defective.  Six  weeks  ago  was  again  attacked 
with  rheumatism,  since  which  his  vision  has  been  impaired. 
He  looks  very  pale  and  anaemic  ;  urine  slightly  albuminous. 
With  the  right  eye,  at  20  feet  cannot  read  No.  23  (Jager) ;  with 
the  left  one,  with  8-inch  convex,  nearly  reads  No.  23 ;  with 
either  eye  reads  No.  16  at  5  inches. 

Ophthalmoscopic  Appearances. — Contours  of  both  papillae 
obscured  by  effusion ;  linear  and  punctiform  hemorrhages.  At 
the  maculae  luteae  a  large  number  of  minute,  glistening,  stearine- 
looking  spots,  stellately  arranged,  splashed  on,  as  from  a  drop 
of  water  falling  on  a  piece  of  glass.  The  patient  did  not  return 
to  the  hospital :  later  we  heard  he  had  died. 

3.  Apoplexy  of  the  Retina. — Extravasations  of  blood,  varying 
from  the  minutest  spots  of  blood  to  those  of  enormous 
magnitude,  may  be  teen  in  the  structures  of  the  retina  by 
the  ophthalmoscope. 

Case.  21. — Retinal  Apoplexy. 

Mrs.  J.,  aet.  47,  had  been  subject  to  frequent  attacks  of  in- 
flammation (iritic)  in  the  left  eye ;  but  one  morning,  on  awaken- 
ing, found  the  sight  of  the  other  eye  almost  gone.     With  the 
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right  eye  she  could  distinguish  neither  near  nor  distant  objects, 
nor  read  the  largest  type.  Externally,  the  eye  presented  no 
trace  of  disease,  but  the  ophthalmoscope  showed  that  the  whole 
of  the  fundus  oculi  was  strewed  over  with  punctiform  hemor- 
rhages, which  nearly  concealed  the  optic  entrance.  The  treat- 
ment was  leeching,  cold,  and  large  doses  of  iodide  of  potassium. 
After  two  months  she  was  able  to  read  No.  14  (Jagerj,  and  all 
the  internal  hemorrhages  had  completely  disappeared. 

4.  Amentia  of  the  Retina. — Evidenced  by  general  pallor  of  the 
fundus  oculi,  and  by  contraction  and  partial  emptiness  of 
the  retinal  vessels. 

5.  Separation  of  the  Retina  varies  in  degree  from  a  mere  linear 
detachment  to  that  of  its  complete  separation,  when  it 
assumes  the  shape  of  a  funnel,  the  apex  of  which  is  at 
the  optic  papilla,  the  base  at  the  circumference  of  the  lens. 
It  is  commonly  caused  either  by  serous  effusion  or  by 
some  growth  behind  the  retina.  The  diagnosis  of  these 
two  causes  is  a  matter  of  some  importance.  Yon  Grafe 
has  stated  that  in  separation  of  the  retina  from  sub-retinal 
effusion  of  fluid  the  eyeball  was  softer,  in  separation  from 
a  sub-retinal  tumor  harder  than  natural.  This  may  be  gene- 
rally, but  certainly  is  not  universally  true.  A  case  to  the 
contrary  may  be  found  in  the  Ophthalmic  Review,  vol.  ii. 
p.  378.  This,  as  best  seen  in  the  erect  image,  appears 
floating  in  the  vitreous  in  gray  undulating  folds,  over  which 
the  tortuous  retinal  vessels  pass. 

6.  Embolism  of  the  Retinal  Artery. — Characterized  by  more  or 
less  complete  emptiness  of  the  retinal  vessels,  especially 
the  arteries,  which  appear  as  red  threads.  There  are  dark 
coagula  in  the  veins,  which  often  exhibit  a  kind  of  peristaltic 
pulsation.  Near  the  macula  lutea,  effusion  into  the  retina 
may  be  observed,  whilst  the  foveola  appears  unnaturally 
red.  There  is,  generally,  valvular  disease  of  the  left  side 
of  the  heart.  Embolism  of  the  retinal  artery  causes  sudden 
and  complete  blindness,  which  is  only  exceptionally  so  far 
recovered  from  as  to  enable  the  patient  to  read. 

7.  Double  Contoured  Nerve-fibres  in  the  Retina. — Under  ordinary 
circumstances  these  opaque  fibres  do  not  reach  beyond  the 
lamina  cribrosa;  but  may  sometimes,  as  is  the  normal  con- 
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dition  in  the  lateral  portions  of  the  retina  in  the  rabbit,  be 
seen  in  the  human  retina.  Inexperienced  observers  have, 
doubtless,  often  invested  the  ophthalmoscopic  appearances 
with  a  morbid  importance.  These  appearances  are  very 
characteristic — opaque  white  patches,  generally  near  the 
optic  papilla,  which  may  be  partially  or  wholly  obscured 
by  them,  often  covering  the  retinal  vessels.  These  patches, 
in  three  cases  I  have  seen,  extended  not  far,  terminating  in 
jagged  borders.  In  all  three  cases  the  patches  occurred  in 
both  eyes  and  caused  no  visual  imperfection  or  limitation 
of  the  field  of  vision. 

Hemeralopia  [Retinitis  'pigmentosa). 

It  is  only  since  the  discovery  of  the  ophthalmoscope  that  the 
pathology  and  diagnosis  of  this  disease  have  become  definite. 
The  symptoms  are  an  inability  to  see  properly,  as  soon  as  dusk 
sets  in,  a  gradual  diminution  of  the  excentric  field  of  vision, 
whilst  that  of  the  central  field  may  remain  comparatively  un- 
impaired ;  so  that  a  patient  with  a  field  of  vision  of  but  a  few 
inches  in  circumference  may  within  that  limited  field  enjoy  the 
most  acute  vision.  As  the  disease  progresses,  the  field  of 
vision  becomes  gradually  more  and  more  concentrically  con- 
tracted, till  at  last  complete  blindness  ensues.  The  ophthalmo- 
scopic signs  of  this  disease  are  very  characteristic;  .the  fundus 
oculi  becomes  concentrically  invaded  by  numerous,  black  pig- 
ment-patches, much  like  bone-corpuscles  in  their  conformation; 
the  optic  nerve  entrance  and  the  retinal  vessels  become  gradu- 
ally atrophied  with  the  progress  of  the  disease.  The  pigment- 
patches  are  probably,  in  some  instances,  derived  from  the 
choroid,  in  others  are  independent  formations  in  the  retina. 
Hemeralopia  has  hence  recently  been  designated  as  Retinitis 
pigmentosa.  It  commences  generally  at  a  very  early  age,  and 
resists  all  the  plans  of  treatment  that  have  hitherto  been  opposed 
to  its  progress.  Sperino  states  that  he  has,  in  one  case,  arrested 
the  progress  of  the  disease  by  repeated  paracenteses.  ( Vide  Dr. 
Mooren's  paper  in  the  first  volume  of  the  Ophthalmic  Review  for 
a  complete  account  of  the  subject.) 
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D.  Changes  in  the  Optic  Papilla. 

1.  Inflammation. — The  papilla  appears  congested  and  swollen, 
reddish-gray,  cloudy  ancf  ill-defined,  and  may  be  the  seat 
of  capillary  injection  or  ecchymosis ;  the  arteries  are  con- 
stricted, the  veins  congested  and  tortuous.  The  disk,  may 
become  completely  obscured  by  effused  lymph,  so  that  its 
position  can  only  be  inferred  from  the  convergence  of  the 
retinal  vessels.  It  may  be  idiopathic,  or  may  depend  on 
intra-cranial  causes.  In  the  latter  case  the  papilla  is  un- 
usually prominent. 

The  following  case,  similar  to  several  others  which  we  have 
seen,  is  highly  characteristic  of  the  disease : — 

Case  22. — Acute  Inflammation  of  both  Optio*  Papillae;    Total 
Amaurosis  ;   Partial  Recovery. 

Thomas  K.  consulted  Mr.  Laurence  on  June  7,  1865.  A  fort- 
night previously  he  had  had  subacute  rheumatism ;  from  this 
he  recovered  in  a  week,  when  he  felt  across  the  forehead  and 
temples  a  pain,  which,  however,  was  permanently  relieved  by 
medicine.  On  June  1  he  noticed  a  swelling  of  the  eyelids,  and 
found  his  power  of  reading  somewhat  impaired  in  the  morning  ; 
by  the  afternoon  he  could  not  read  at  all ;  by  the  following 
evening  he  could  not  see  sufficiently  to  find  his  way  about,  and 
the  next  morning  he  could  not  see  light  from  darkness.  He 
then  consulted  an  ophthalmic  surgeon,  who  examined  his  eyes, 
and  advised  him  to  return  in  a  few  days. 

Mr.  Laurence  saw  him  three  days  after  he  had  become  totally 
blind.  He  then  had  lost  all  perception  of  light;  his  pupils 
were  dilated  to  4|/r/;  he  suffered  no  pain ;  the  eyeballs  pre- 
sented no  signs  of  external  inflammation. 

Ophthalmoscopic  Appearances. — Both  optic  papillae  rose- 
colored,  and  almost  entirely  concealed  from  view  by  white,  irre- 
gularly disposed,  striately-arranged  exudation  masses ;  retinal 
arteries  very  much  contracted;  the  veins  of  normal  size;  all 
the  vessels  covered  by  exudation  for  a  short  distance  from  their 
exit  from  the  papilla. 

He  was  treated  by  local  depletion,  calomel  and  opium,  blisters, 
and  latterly  by  quinine.  He  gradually  improved,  and  by  July 
9  his  state  was  as  follows: — 

Left  eye. — Eeads  XII.  (Snellen).  The  inner  quarter  of  the 
field  of  vision  is  obliterated.  The  pupil  is  normal  in  size  and 
action.     The  optic  papilla  is  completely  seen,  but  is  unnaturally 
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white,  somewhat  speckled,  not  flattened ;  the  size  of  the  vessels 
remains  as  when  he  was  first  seen ;  but  slight  traces  of  the  pre- 
existing exudation  remain. 

Right  eye. — Beads  CC  (Snellen).  Vision  is  too  imperfect  to 
admit  of  the  field  of  vision  being  taken.  The  pupil  is  still  di- 
lated, and  acts  but  feebly  ;  the  optic  papilla  and  retinal  vessels 
are  precisely  as  in  the  left  eye. 

2.  Excavation  [cupping)  of  the  Papilla. — This  is  evidenced  by 
the  papilla  appearing  (in  the  inverted  image)  more  or  less 
convex,  by  its  sclerotic  zone  being  morbidly  widened,  and 
by  the  retinal  vessels  at  the  margin  of  the  nerve  being 
abruptly  bent,  in  advanced  cases,  to  such  a  degree  as  to  ap- 
pear broken  off,  so  that  the  retinal  and  papillary  portions 
of  a  vessel  seem  entirely  disconnected.  If,  in  examining 
the  inverted  image,  we  move  the  object-glass  from  side  to 
side,  without 'altering  its  distance  from  the  observed  eye, 
the  border  of  the  excavation  with  the  parts  of  vessels 
thereon,  appears  to  move  across  the  depth  of  the  cup. 
This  is  perfectly  explicable  on  the  laws  of  parallactic  move- 
ments (page  151)  without  any  need  of  Schweigger's  elaborate 
explanation.  All  the  above  appearances  may  be  occasion- 
ally seen,  to  a  certain  degree,  in  a  perfectly  normal  eye, 
and  in  cases  of  advanced  myopia,  but  are  developed  most 
highly  in  glaucoma  (which  see). 

3.  Atrophy  of  the  Papilla. — This  often  accompanies  excavation, 
but  is  also  frequently  seen  as  an  independent  condition. 
The  papilla  is  morbidly  white,  often  with  a  tendinous  glis- 
tening aspect,  and  may  be  stippled  (by  the  undue  distinct- 
ness of  the  meshes  of  the  lamina  cribrosa),  its  margin 
abruptly  defined,  slightly  irregular,  or  altogether  mis- 
shaped. The  retinal  vessels  are  more  or  less  constricted 
(atrophied  ?).  In  complete  amaurosis  from  atrophy  of  the 
optic  nerve  the  pupil  is  dilated  and  fixed.  In  most  cases 
of  commencing  disease  of  the  optic  nerve  the  field  of  vision 
becomes,  progressively,  concentrically  narrowed,  and  central 
vision  impaired.  In  many  cases  of  amaurosis  from  atrophy 
of  the  optic  nerves  the  disease  may  be  traced  to  some 
affection  of  the  brain,  and  may  be  accompanied  by  cerebral 
symptoms,   such   as   hemiplegic    manifestations;    but   we 
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have  met  with  many  cases  in  which  no  such  symptoms 
could  be  found  to  exist.  By  some  (Wordsworth,  Sichel, 
Hutchinson)  atrophy  of  the  optic  nerve  has  been  connected 
with  excessive  smoking. 

II.  Amauroses  and  Amblyopia?  depending  on  changes  not  recog- 
nizable by  the  ophthalmoscope. — This  comprises  a  comparatively 
small  number  of  diseases  of  the  eyeball  itself.  Paralysis  of  the 
retina  cannot  be  recognized  in  its  pure  form  by  the  ophthalmo- 
scope :  it  is  the  probable  immediate  cause  of  the  amaurosis  of 
glaucoma.  We  have  seen  several  cases  of  amaurosis  which 
appeared,  via  exclusionis,  only  referable  to  paralysis  of  the 
retina :  amaurosis  coming  on,  usually  suddenly,  after  blows  on 
the  eyeball,  without  any  changes  in  the  fundus  oculi  recogni- 
zable by  the  ophthalmoscope.1 

Under  this  category  is  comprised,  however,  a  large  number 
of  amauroses  which  depend  on  causes  altogether  extrinsic  to 
the  eyeball.  Loss  of  blood,  pregnancy,  epilepsy,  syncope, 
hemorrhage,  effusions,  and  tumors  of  the  optic  nerve,  of  the 
orbit,  of  the  parts  within  the  cranium,  &c,  may  all  give  rise  to 
amaurosis. 

The  treatment  of  amaurosis  will  depend  on  its  cause.  Those 
cases  which  originate  in  inflammatory  conditions  may  be  treated 
topically  and  constitutionally  on  general  principles  ;  if  amauro- 
sis depend  on  constitutional  disease,  this  latter  must  for  the 
greater  part  absorb  our  attention ;  if  on  atrophy  of  the  optic 
nerves,  amaurosis  is  hardly  amenable  to  any  form  of  treatment. 

[Keferences :  Mackenzie's  Treatise,  4th  ed.,  p.  1015,  and  seq., 
contains  most  valuable  information  on  the  general  clinical  his- 
tory of  amaurosis.  For  ophthalmoscopic  details  vide  Liebreich's 
Atlas  der  Ophthalmoscopic ;  Schweigger's  "  Vorlesungen  iiber  den 
gebrauch  des  Augenspiegels  ;"  The  Ophthalmoscope,  from  the 
German  of  Zander,  by  K.  B.  Carter,  of  Stroud ;  Mauthner's 
"Lehrbuch  der  Ophthalmoscopic,"  Vienna,  1868  (part  II.  not 
yet  appeared);  Lectures  on  the  , Theory  and  Practice  of  the 
Ophthalmoscope,  by  Henry  Wilson,  Dublin,  1868  (contains  a 
most  lucid  exposition  of  the  elements  of  ophthalmoscopy).] 

1  Testelin  has  reported  several  similar  cases  (Zehender's  "  Monatsbliitter  fiir 
Augenh."p.  387). 
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CHAPTER   XIY. 
GLAUCOMA. 

Undek  the  term  "  glaucoma,"  Hippocrates  comprehended  all 
opacities  behind  the  pupil.  But  the  term  soon  became  limited 
to  those  which  were  of  a  greenish  color,  and  were  irremediable 
by  operative  measures.  Brisseau,  in  1709,  originated  the  view 
that  "  green  cataract"  was  an  affection  of  the  vitreous  humor. 
A  century  later,  Wenzel  sought  the  seat  of  the  disease  in  the 
retina  and  optic  nerve — a  view  which  was  also  adopted  by 
Wardrop.  Later  still  we  find  the  arthritic  and  choroiditic 
nature  of  the  disease  assumed  by  Beer  and  Sichel.  Weller 
then  gave  a  very  faithful  picture  of  the  symptoms,  and  spoke 
of  the  "  great  hardness"  of  the  globe,  and  of  a  "  feeling  of  ten- 
sion in  the  eyeball  as  if  it  would  burst."  In  1830,  Mackenzie 
gave  as  precise  a  history  of  the  symptoms  and  intimate  nature 
of  the  disease  as  would  be  possible  at  the  present  day  without 
employing  the  ophthalmoscope.  After  the  invention  of  this 
instrument,  Ed.  Jager  gave  a  faithful  delineation  of  the  appear- 
ances  of  the  optic  nerve  entrance  and  retinal  vessels,  in  a 
case  of  "  amaurosis  arthritica  (glaucomatosa)."  V.  Grafe  then 
described  still  more  definitely  the  peculiar  appearance  of  the 
optic  disk  (erroneously  considering  it,  however,  as  an  undue 
prominence  of  that  structure).  Weber  gave  the  true  interpreta- 
tion of  the  apparent  bulging  of  the  nerve,  by  showing  that  it 
was  really  of  the  nature  of  an  excavation,  or  "cupping,"  as  it  is 
technically  termed.  Thus  the  whole  series  of  phenomena  of 
glaucoma  were  at  length  referred  to  one  cause — a  morbidly 
increased  tension  of  the  tunics  of  the  eyeball,  produced  by 
intraocular  (hydrostatic)  pressure  of  its  combined  fluids. 

The  following  are  the  characteristic  symptoms  of  glaucoma, 
An  abnormal  hardness  (tension)  of  the  eyeball ;  dilatation  of 
the  rectal  vessels ;  a  partial  loss  of  sensibility  of  the  cornea, 

ii 
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which,  as  the  disease  advances,  loses  its  natural  polish  and  may 
even  become  hazy ;  a  diminished  anterior  chamber ;  a  greater 
or  less  loss  of  contractility  of  the  iris,  ending  in  partial  atrophy 
of  its  fibres ;  a  dilated,  greenish  pupil ;  finally,  a  cataractous 
lens.  The  ophthalmoscopic  signs  are :  excavation  of  the  optic 
papilla  (vide  p.  158);  pulsation  of  the  retinal  arteries;  hemor- 
rhages into  the  internal  ocular  structures;  turbidity  of  the 
vitreous.  The  subjective  symptoms  are :  a  hypermetropic  and 
presbyopic  state  of  vision  ;  a  diminution  followed  by  extinction, 
of  eccentric  vision,  especially  in  the  inner  part  of  the  field; 
dimness  of  vision,  often  first  of  a  periodic  character,  ending  in 
complete  amaurosis ;  fiery  and  prismatic  spectra ;  pain  in  the 
eyeball  and  along  the  course  of  the  fifth  nerve. 

Glaucoma  occurs  in  three  distinct  forms.  In  the  acute  form 
most  of  the  above  symptoms  may  come  on  within  a  few  days, 
or  even  hours,  attended  by  violent  inflammation  of  the  deeper 
tunics,  and  more  or  less  complete  amaurosis,  constituting  the 
"  glaucoma  fulminans"  of  recent  German  authors.  In  the  sub- 
acute form  the  changes  ensue  more  slowly  ;  whilst  chronic  glau- 
coma is  a  more  insidious  form  of  the  disease,  often  attended  by 
symptoms  of  an  atrophic,  rather  than  of  an  inflammatory  cha- 
racter, ending  slowly,  but  surely,  in  the  total  extinction  of 
vision.  To  the  last  category  belong  the  "amaurosis  with 
excavation"  and  the  "  glaucoma  simplex"  of  continental  writers. 

Treatment  of  Glaucoma  by  Iridectomy. — In  1857,  v.  Grafe,  in 
an  elaborate  memoir  on  the  entire  subject,  introduced  his 
operation  of  iridectomy.  He  stated,  as  'a  matter  of  experience, 
that  this  operation  yielded  different  results,  according  to  the 
period  at  which  it  was  performed.  In  all  acute  cases  it  com- 
pletely restored  vision,  if  performed  within  a  fortnight  of  the 
attack.  If  performed  at  later  periods  of  the  disease,  the  results 
varied  :  in  some  cases,  restoration  of  vision  ensued  after  several 
weeks,  or  even  months ;  in  others,  especially  those  attended 
with  extreme  limitation  of  the  field  of  vision  and  marked  exca- 
vation of  the  optic  disk,  the  amelioration  of  sight  was  at  the  best 
but  temporary ;  whilst  in  a  third  class  of  cases,  in  which  all 
perception  of  light  had  been  lost,  iridectomy  relieved  pain,  but 
had  no  influence  on  vision.     Dr.  Haffmanns,  to  whose  excellent 
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resume  of  the  entire  subject1  we  owe  the  greater  part  of  the  pre- 
ceding epitome,  remarks  that  in  no  other  country  did  iridectomy 
meet  with  greater  opposition  than  in  England.  This  opposition, 
however,  lost,  we  believe,  much  of  its  force  by  frequently  pro- 
ceeding from  surgeons,  who  rejected  the  operation  so  uncon- 
ditionally, as  not  to  hesitate  to  condemn  it  upon  purely  specula- 
tive considerations,  without  having  had  any  personal  experience 
of  its  effects.  Indeed,  so  high  at  one  time  did  this  tide  rise, 
that  gentlemen,  even  of  the  highest  professional  standing,  were 
induced  to  employ  expressions  and  methods  of  discussion  that 
reminded  one  rather  of  the  virulence  and  acrimony  of  by-gone 
days  than  of  the  moderation  that  should  prevail  in  discussing  a 
question  so  momentous,  not  only  to  science,  but  to  humanity  at 
large. 

The  mode  of  performing  iridectomy  has  already  been  de- 
scribed at  page  122.  When  performed  for  glaucoma,  the  incision 
with  the  keratome  should  be  made  a  little  behind  the  corneo- 
sclerotic  junction,  and  the  portion  of  iris  should  be  cut  out  com- 
pletely, i.  e.,  so  as  to  include  even  its  ciliary  attachment.  As 
previously  mentioned,  the  anterior  chamber  is  often  considerably 
diminished  in  glaucoma,  so  that  great  care  is  required  to  keep 
the  point  of  the  keratome  well  forward  to  avoid  wounding  the 
lens.  This  may,  we  believe,  however,  in  exceptional  cases  be- 
come opaque  if  the  keratome  is  withdrawn  so  suddenly  as  to  let 
out  the  aqueous  humor  at  one  gush.  A  traumatic  cataract, 
caused  by  the  operation  of  iridectomy,  is  a  most  unfortunate 
occurrence.  Hemorrhage  into  the  vitreous  chamber,  suppura- 
tion of  part  or  all  the  globe,  are  also  exceptional  disasters  con- 
sequent on  iridectomy.  But  speaking  generally,  the  operation 
per  se  may  be  regarded  as  one  of  a  singularly  innocuous  nature. 

We  may  discuss  the  effects  of  this  operation,  firstly,  as  pure 
matters  of  fact.  From  this  aspect  our  own  opinion  and  experi- 
ence are  that  the  influence  of  the  operation  on  the  restoration 
of  vision  is  inversely  proportional  to  the  duration  of  the  disease. 
In  chronic  glaucoma  we  have  never  seen  it  remarkably  suc- 
cessful. Contrary  to  this  observation,  however,  it  is  only  right 
to  add  Dr.  Haffmanns'  testimony  (Op.  cit.,  p.  173),  that  in  Don- 

1  "  Archiv  fur  Ophthalmologic,"  viii.  2,  p.  124. 
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ders'  practice  an  arrest,  or  even  a  diminution  of  impending  blind- 
ness, has  been  noticed  not  only  in  many  cases  of  chronic  glau- 
coma, but  even  in  those  of  "  amaurosis  with  excavation"  ("  glau- 
coma simplex"),  in  which  tension  of  the  tunics  was  a  prominent 
sign.  V.  Grrafe  says  (Arch.  f.  Ophthalm.,  viii.  2,  p.  303),  that  he 
can  adduce  numerous  cases,  which  had  been  progressing  from 
six  months  to  three  years,  in  which  he  has  obtained  the  same 
results  with  a  permanence  which  he  had  the  opportunity  of 
testing  for  periods  varying  from  one  to  three  years.  In  addition 
to  the  diminution  of  intraocular  tension  effected  by  iridectomy, 
it  appears  to  exert  a  generally  favorable  action  on  the  nutrition 
of  the  eyeball:  e.  #.,  in  promoting  the  resolution  of  inflammation, 
&c.  We  may  next  discuss  the  rationale  of  the  operation.  In  this 
point  of  view  iridectomy  is  singularly  weak.  Whilst  nearly 
every  other  operation,  not  only  in  ophthalmic,  but  in  general 
surgery,  has  some  tangible  reason  to  exhibit  for  its  performance, 
iridectomy  stands  almost  alone  in  the  utter  insufficiency  of  the 
various  far-fetched  explanations  that  have  from  time  to  time 
been  assigned  for  its  assumed  efficiency.  We  cannot  help  think- 
ing that  the  greater  part  of  the  benefit  of  the  operation  results 
from  the  largeness  of  the  corneal  incision,  necessarily  prelimi- 
nary to  the  actual  excision  of  the  iris,  and  the  consequent  com- 
pleteness of  the  relief  to  the  intraocular  tension  thus  implied  ; 
that  a  limited  paracentesis  corneas  is  as  inferior  to  "  iridectomy" 
precisely  in  the  same  ratio  as  the  temporary  relief  afforded  by 
the  mere  puncture  of  an  abscess  is  to  the  permanent  relief  given 
by  a  free  incision.  V.  Grafe  assumes  there  can  no  longer  be 
any  question  as  to  the  comparative  merits  of  iridectomy  and 
paracentesis  corneae.  Professor  Sperino's  recent  work  on  the 
effect  of  repeated  paracentesis  of  the  cornea  exhibits  a  different 
view  of  the  question. 

We  are  not  in  a  position  to  offer  an  opinion  on  Sperino's 
practice.  We  may,  however,  mention  that  he  often  performs 
paracentesis  corneas  as  a  preliminary  to  iridectomy,  believing 
that  it  is  calculated  to  obviate,  in  a  certain  degree,  any  risks, 
especially  internal  hemorrhage,  of  the  operation. 

Iridectomy  is  undoubtedly  the  remedy  for  glaucoma — abso- 
lutely so  in  all  acute  cases,  to  temporize  with  which  with  use- 
less remedies  may,  in  the  present   state  of  knowledge,  be  re- 
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garded  as  almost  criminal.  But  it  is  an  undeniable  fact — of 
which  we  have  ourselves  seen  several  examples — that  certain 
subacute  cases  recover  under  general  treatment,  of  which  we 
regard  belladonna  and  iodide  of  potassium  internally,  and  atro- 
pine topically,  as  the  most  potent  elements. 

The  following  are  instances  of  such  recoveries: — 

Case    23. — Presbyopia;    Double    commencing    Cataract;    Acute 
Glaucoma  under  medical  treatment. 

Ann  E.,  set.  65,  admitted  to  hospital  Nov.  2,  1864.  Has 
suffered  from  defective  sight  for  fifteen  or  sixteen  years.  We 
found  hypermetropia  of  5'0,  presbyopia  of  4,  and  commencing 
cataract  in  either  eye.  Seventeen  days  subsequently  she  re-ap- 
plied at  the  hospital  for  the  following  symptoms:  Five  days 
previously  she  was  attacked  suddenly,  in  the  evening,  with 
severe  pain  in  the  left  eye,  radiating  in  the  direction  of  the 
branches  of  the  fifth  nerve.  The  sight  of  the  eye  became  at  the 
same  time  much  impaired.  Since  the  first  attack  the  symptoms 
had  gradually  abated.  When  we  examined  her  we  found  the 
following  symptoms : — 

Left  eye. — Globe  tense;  conjunctival  and  rectal  vessels  much 
gorged.  Pupil  2f "',  oval  vertically,  fixed.  Fundus  oculi  yields 
only  a  dull  reflex.  Can  count  fingers  at  5'.  On  Nov.  2  she 
read  at  20  feet  No.  21  (Jager). 

Right  eye. — Tension  normal;  no  injection  of  tunics;  pupil 
§'",  acts  well.     Eeads,  as  on  Nov.  2,  with  +50,  No.  20  at  20'. 

For  some  reason,  which  is  not  stated  in  the  notes  of  the  case, 
iridectomy  was  not  performed  on  the  left  eye.  Belladonna 
lotion,  and  aloes  and  myrrh  pills  o.  n.  were  ordered. 

On  Jan.  2,  1865,  the  fundus  oculi  was  clearly  seen ;  nothing 
morbid  was  seen  excepting  (?)  an  extensive  pulsation  of  the 
upper  retinal  vein.  The  only  definite  record  of  the  patient's 
vision  is  that  on  Nov.  22  she,  with  the  glaucomatous  eye,  read 
No.  23  (Jager)  at  20  feet. 

Another  patient,  suffering  from  subacute  glaucoma,  from 
having  hardly  any  perception  of  light,  recovered  so  far,  under 
similar  treatment  to  that  of  Case  23,  as  to  be  able  to  read  LXX. 
(Snellen)  at  20  feet. 

[References  on  the  subject  of  glaucoma :  Mackenzie's  "  Trea- 
tise," 4th  ed.  p.  889  et  seq. — Ed.  Jager,  "  Ueber  Staar  u.  Staar- 
Operationen."  Wien,  1854. — "  Archiv  fur  Ophthalmologic,"  i.  1, 
p.  371 ;  viii.  2,  pp.  303,  124. — "  Etudes  cliniques  sur  l'evacua- 
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tion  repete*e  de  l'humeur  aqueuse  dans  les  maladies  de  l'oeil," 
par  C.  Sperino.  Turin,  1862.— Lancet  for  1862,  Nos.  V.  and 
IX.-XI. — V.  Grafe's  Memoir  "  On  Iridectomy  in  Glaucoma, 
and  on  the  Glaucomatous  Process,"  ably  translated  by  Mr. 
Thomas  Windsor,  of  Manchester.  London,  1859  ;  New  Syden- 
ham Society.] 
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CHAPTER    XV. 
DISEASES  AFFECTING  THE  WHOLE  EYEBALL. 

Ophthalmitis. 

In  Ophthalmitis  the  inflammatory  process  is  not  confined 
to  one  or  two  structures,  but  involves  almost  all  the  textures 
of  the  eye.  The  disease  may  occur  idiopathically,  or  it  may  be 
of  febrile,  phlebitic,  or  traumatic  origin.  In  all  cases,  however, 
the  symptoms  are  similar,  although  the  terminations  may  be 
different.  At  the  commencement,  the  conjunctiva  becomes 
cedematous,  the  aqueous  humor  is  turbid,  the  iris  contracted 
and  discolored,  and  the  eyeball  increased  in  tension.  At  the 
same  time  there  will  be  deep-seated  pain  in  the  eye  and  orbit, 
extending  to  the  forehead  and  temple ;  exquisite  tenderness  of 
the  globe;  photophobia;  iridescent  spectra ;  and  a  diminution 
of  vision.  After  a  while  the  eye  begins  to  protrude,  it  appears 
as  if  greatly  swollen,  it  becomes  fixed,  it  suppurates  internally, 
and  its  functions  as  an  organ  of  vision  are  partially  or  com- 
pletely abolished.  The  swollen  appearance  presented  by  the 
eye  is  not  generally  due  to  an  enlargement  of  the  ocular  tunics, 
but  to  the  exophthalmos  and  to  the  chemosis  of  the  conjunctiva. 
The  annexed  case  is,  however,  an  exception  to  this  remark. 
The  usual  termination  of  the  disease  is  rupture  of  the  eyeball, 
or  its  capsule,  followed  by  evacuation  of  the  pent-up  pus  and 
fluids.  In  some  cases  the  cornea  becomes  softened,  like  a  piece 
of  soaked  parchment,  and  ultimately  sloughs.  When  the  oph- 
thalmitis is  of  phlebitic  or  pyasmic  origin,  the  prognosis  should 
be  guarded,  as  great  danger  to  life  may  arise,  either  from  exten- 
sion of  the  disease  to  the  cranium,  or  the  implication  of  other 
important  organs  of  the  body.  Should  the  patient  survive,  the 
eye  will  generally  be  disorganized,  or  if  the  organ  burst,  it  will 
lose  its  natural  form,  and  become  atrophic. 
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Treatment.  During  the  acute  inflammatory  stage,  the  treat- 
ment consists  in  the  application  of  ice  poultices  to  the  eyelids, 
leeches  to  the  neighborhood  of  the  eye,  free  scarification  of  the 
conjunctiva,  and  frequent  applications  of  atropine.  As  soon 
as  the  globe  manifests  an  increase  of  tension,  paracentesis  cor- 
nea? may  be  performed.  Active  general  antiphlogistic  treatment 
should  be  also  employed,  and  cupping  or  venesection  may  in 
some  cases  be  required.  In  the  suppurating  stage,  hot  applica- 
tions should  be  substituted  for  the  cold  ones,  and  as  soon  as 
fluctuation  is  felt,  a  free  incision  into  the  ocular  capsule,  by 
the  evacuation  of  the  fluid  contained  in  its  cavity,  will  afford 
great  relief  to  the  patient.  The  treatment  in  phlebitic  ophthal- 
mitis must  not  be  so  actively  depleting  as  that  employed  in  the 
idiopathic  and  traumatic  varieties,  and  should  have  especial, 
reference  to  the  patient's  general  condition.  In  some  instances, 
as  in  the  following,  it  may  be  deemed  advisable  to  remove  the 
eye. 

Case  24. — Traumatic  Ophthalmitis  ;  Abscess  in  the  Vitreous 
Chamber;  Detachment  of  Retina ;  Removal  of  Eyeball. 

A  little  boy,  five  years  of  age,  was  brought  to  the  Ophthal- 
mic Hospital,  Southwark,  on  April  14th,  1860.  On  the  after- 
noon of  the  11th,  he  was  watching  a  man  shooting  for  nuts  at  a 
target  at  Stepney  fair,  when  he  received  the  charge  of  the  gun 
on  his  left  eye.  This  charge  consisted  of  a  piece  of  steel  wire 
about  an  inch  long,  sharpened  to  a  point,  and  mounted  into  a 
piece  of  cane.  The  boy  said  the  wire  struck  him  just  below 
the  lower  eyelid;  but  there  could  not  be  discovered  any  traces 
of  the  injury  there.  On  the  upper  part  of  the  cornea,  however, 
was  evidence  of  a  wound  in  the  shape  of  a  white  cicatrix.  The 
cornea  generally  was  somewhat  cloudy;  the  pupil  was  one  con- 
fused hazy  disk,  completely  obscuring  the  deeper  structures. 
The  external  tunics  were  highly  injected.  There  was  great 
lacrymation,  intolerance  of  light,  and  some  pain.  Mr.  Laurence 
wished  to  take  the  boy  into  the  hospital,  but  the  friends  prefer- 
red his  being  treated  as  an  out-patient.  He  was  ordered  leeches 
to  the  temple,  warm  fomentations,  and  belladonna  ointment 
round  the  eye.  By  the  18th,  the  cornea  had  cleared ;  but  the 
anterior  chamber  was  centrally  occupied  by  an  opalescent  sub- 
stance, which  concealed  all  but  the  external  margin  of  the  iris. 
Slight  swelling  of  the  eyelids  and  chemosis  had  ensued.  His 
bowels  being  costive,  he  was  ordered  two  grains  of  calomel  and 
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a  scruple  of  rhubarb  immediately.  The  warm  fomentations 
were  continued. 

On  the  21st,  the  boy  was  again  brought  to  the  hospital.  The 
case  had  now  assumed  a  most  formidable  appearance.  The  eye- 
lids were  swollen  out  into  a  protruding  tumor  of  the  size  of  a 
small  Tangerine  orange;  they  were  tense,  glossy,  and  livid. 
The  narrow  interval  between  the  two  eyelids  was  occupied  by 
fluid  and  dried  pus,  in  the  midst  of  which  the  cornea  could  be 
partially  seen.  The  patient  was  put  under  chloroform.  Mr. 
Laurence,  in  the  first  instance,  made  several  exploratory  punc- 
tures around  the  eyeball  into  various  parts  of  the  orbit,  cutting 
into  the  conjunctiva;  this  was  found  to  be  of  a  brawny  consist- 
ence, and  to  be  extraordinarily  thickened  by  interstitial  deposit 
of  plastic  matter.  The  eye  having  in  this  way  been  partially 
peeled  of  its  shell  of  hard  chemosed  conjunctiva,  it  became  evi- 
dent that  the  eyeball  was  itself  greatly  enlarged,  and  moreover 
presented  to  the  touch  an  unusual  degree  of  elastic  tension.  Mr. 
Laurence  therefore  cautiously  explored  it  with  the  point  of  a 
bistoury;  and,  some  pus  exuding,  the  incision  was  at  once 
enlarged,  and  very  nearly  two  drachms  of  thick,  yellow  pus 
evacuated;  and  at  last  a  membranous  body,  like  an  hydatid, 
stained  and  infiltrated  with  pus,  shot  out.  As  the  eyeball  was 
completely  disorganized,  Mr.  Laurence  deemed  it  advisable  to  re- 
move it.    The  operation-wound  very  soon  granulated  and  closed. 

Dr.  Bader  examined  the  eyeball.  He  stated  that  the  hydatid- 
like  body  was  uthe  pus-infiltrated  retina;"  further,  that  "a 
thick  layer  of  lymph  was  deposited  upon  the  whole  of  the  inner 
surface  of  the  choroid;  the  latter  was  sacculated,  and  thickened 
by  grayish  films  of  fibrine.  The  sclerotic  was  thickened,  and 
numerous  adhesions  must  have  existed  between  it  and  the 
orbital  tissue." 

Sympathetic  Ophthalmia. 

When  an  eye  has  undergone  abnormal  changes  from  an  injury, 
or  from  acute  inflammation  of  its  deep  structures,  its  fellow-eye 
is  especially  liable  to  be  attacked  by  sympathetic  ophthalmia. 
This  is  an  alarming,  and,  if  not  combated  early,  an  intractable 
disease.  The  injuries  which  predispose  to  it  are  those  impli- 
cating the  iris  and  the  ciliary  region,  more  especially  if  a  foreign 
body  is  present,  acting  as  a  source  of  irritation.  The  symptoms 
of  sympathetic  ophthalmia  generally  begin  to  appear  from  five 
to  six  weeks  after  the  receipt  of  the  injury;  in  some  cases,  how- 
ever, they  do  not  begin  till  many  months,  or  even  years,  after- 
wards. One  of  the  earliest  symptoms  is  muscae  volitantes,  fol- 
lowed by  dimness  of  sight  and  contraction  of  the  field  of  vision. 
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The  pain  and  intolerance  of  light  are  in  some  cases  very  con- 
siderable; in  others  they  are  almost  completely  absent.  Inflam- 
mation of  the  iris  and  ciliary  processes,  occlusion  of  the  pupil 
by  lymph,  opacity  of  the  lens,  and  softening  of  the  globe,  are 
the  most  common  objective  symptoms.  In  some  instances  the 
sympathetic  affection  manifests  itself  by  inflammation  of  the 
choroid  or  retina,  or  atrophy  of  the  optic  nerve. 

Treatment. — Foreign  bodies  should  be  extracted  from  the 
interior  of  the  eye  before  sympathetic  symptoms  supervene. 
Enucleation  of  the  injured  globe  is  the  only  sure  method  of  ar- 
resting sympathetic  ophthalmia,  and  should  be  practised  at  an 
early  stage  of  the  disease,  otherwise  its  beneficial  effects  will  not 
be  obtained.  The  question  of  the  advisability  of  removing  a 
destroyed  eye,  when  its  presence  has  evoked  sympathetic  in- 
flammation of  the  other  eye,  or  even  threatened  to  do  so,  is  one 
of  such  paramount  importance,  that  we  trust  we  shall  not  be 
accused  of  prolixity  if  we  here  quote  Dr.  Mooren's  great  expe- 
rience on  the  point : — 

Thirty-seven  cases  of  absolute  blindness  from  sympathetic 
ophthalmia  were  observed  arising  from  the  following  affections 
of  the  other  eye: — 

12  from  wound  of  the  sclerotic  and  ciliary  region. 

6  "     atrophy  of  the  globe  in  consequence  of  an  injury. 

7  "     reclination  of  cataract. 
4    "     staphyloma. 

1  "  prolapse  of  the  iris. 

1  "  choroiditis. 

3  "  atrophy  of  the  globe  after  idiopathic  irido-cyclitis. 

3  "  separation  of  the  retina  and  irido-cyclitis. 

In  twenty  cases  sympathetic  ophthalmia  had  become  estab- 
lished, but  had  not  yet  led  to  blindness.  The  following  table 
exhibits  the  details  of  these  cases: — 

Primary  Affection.  Sympathetic  Affection. 

9  cases,  reclination  of  cataract  followed  by  irido-cyclitis     Chronic  irido-cyclitis. 


"  injury  of  the  ciliary  body  in  the  operat 

secondary  cataract 

"  traumatic  atrophy  of  the  globe 

case  staphyloma       .... 

"  calcification  of  the  lens     . 

"  irritation  of  an  artificial  eye     . 

•  "  idiopathic  cyclitis     . 

"  glaucomatous  choroiditis. 

"  irido-choroiditis  and  cyclitis     . 


on  for 


Acute  irido-cyclitis. 

Irido-cyclitis. 

Iritis. 

Cataracta  accreta. 

Irido-choroiditis. 

Irido-choroiditis. 

Irido-choroiditis. 

Irido-choroiditis. 
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Dr.  Mooren  considers  that  the  primary  inflammation  must 
persist  for  a  certain  length  of  time,  in  order  to  lead  to  the 
sympathetic  one,  and  he  adduces  two  cases  in  support  of  this 
observation.  In  twelve  out  of  the  twenty  cases  the  primary 
inflammation  ceased  sufficiently  early  to  prevent  the  permanent 
establishment  and  further  independent  development  of  the  sym- 
pathetic inflammation.  In  six  of  the  remaining  eight  cases 
enucleation  of  the  primarily  affected  eye  was  performed,  fol- 
lowed by  iridectomy  of  the  secondarily  affected  one.  In  the 
other  two  cases,  the  primary  disease  having  entirely  ceased,  the 
eyeball  was  not  removed,  but  iridectomy  was  performed  on  the 
second  eye.  These  two  cases  were  the  only  ones  in  which  the 
spontaneous  cessation  of  the  primary  inflammation  took  place 
without  enucleation.  To  recapitulate:  in  the  above  thirty- 
seven  cases  absolute  blindness  had  ensued  in  the  second  eye 
before  the  patient  was  seen;  in  four  other  cases  enucleation,  on 
account  of  its  having  been  performed  too  late,  did  not  succeed 
in  saving  the  second  eye;  in  the  twenty  cases  of  the  second 
table  the  sight  of  the  second  eye  was  preserved.  Dr.  Mooren 
then  presents  a  table  of  fifty-five  cases  in  which  the  patients 
presented  themselves  at  a  sufficiently  early  stage  of  the  sympa- 
thetic ophthalmia.  In  every  one  of  these  cases  the  primarily 
affected  eye  was  removed,  and  the  sympathetic  ophthalmia  of 
the  other  eye  was  thus  permanently  arrested,  and  the  patient, 
if  we  may  judge  from  the  disastrous  results  which  the  previous 
tables  conclusively  demonstrate  to  have  followed  the  delay  or 
non-performance  of  enucleation,  were  entirely  prevented.  The 
following  table  exhibits  the  affections  of  the  primarily  diseased 
eyes  in  these  fifty-five  cases : — 

23  cases,  wound  of  the  sclerotic  and  ciliary  body. 

1  case,   dislocation  of  the  lens. 

2  cases,  calcified  lens. 
5      "      staphyloma. 

1  case,   irido-cyclitis  after  a  spoon-operation  for  cataract. 
11  cases,  idiopathic  irido-cyclitis. 
1  case,   prolapse  of  the  iris. 

1  "       separation  of  the  retina  with  consecutive  irido-cyclitis. 

2  cases,  glaucomatous  choroiditis. 

7      "      staphylomatous  choroiditis. 
1  case,   purulent  choroiditis. 
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In  all  the  cases  Dr.  Mooren  considers  the  essential  part  of  the 
above  exciting  causes  to  have  been  cyclitis.  He  appends  to 
this  assertion  the  three  following  propositions,  which  we,  on 
account  of  their  importance,  transcribe  nearly  verbatim: — 

In  all  the  observed  cases  the  tenderness  of  the  ciliary  body 
on  pressure  was  a  constant  symptom  forming  the  indication, 
and  at  the  same  time  the  condition  of  the  danger  of  sympathetic 
ophthalmia  arising. 

The  simple  arrest  or  limitation  of  the  power  of  accommoda- 
tion of  the  sound  eye  proved  per  se  nothing;  but  was  of  the 
highest  signification  if  coupled  with  tenderness  of  the  ciliary 
region. 

In  the  presence  of  the  above  symptoms  the  only  possibility 
of  saving  the  second  eye  consisted  in  removing  the  first. 

Dr.  Mooren  states  that  in  forty-eight  of  the  observed  116 
cases  some  injury  of  the  ciliary  region  of  the  primarily  affected 
eye  was  either  directly  or  indirectly  demonstrable.  The  reason 
why  staphyloma  rarely,  comparatively  to  its  frequency,  gives 
rise  to  cyclitis,  he  thinks,  is  because  such  cases  are  usually 
operated  on  before  the  lens  has  had  time  to  establish  cyclitis. 
In  connection  with  this  observation  he  refrains  from  adapting 
an  artificial  eye  to  an  atrophied  globe  till  he  has  removed  the 
lens,  being  of  the  opinion  that  its  presence  is  apt  to  set  up 
chronic  inflammation  of  the  ciliary  body.  The  well-known  fact 
that  glaucoma  of  one  eye  is  often  rapidly  followed  by  that  of 
the  other,  Dr.  Mooren  thinks,  may  to  a  certain  degree  be  con- 
sidered as  an  instance  of  sympathetic  ophthalmia. 

It  is  not  so  long  ago  that  sympathetic  ophthalmia  was  con- 
sidered to  be  propagated  through  the  optic  nerves,  and  in  fact 
explained  by  the  peculiar  arrangement  of  some  of  the  fasciculi 
of  these  nerves.  It  is  now  tolerably  well  settled  that  it  is  to 
the  influence  of  irritation  of  the  ciliary  region  of  the  one  eye 
we  must  ascribe  sympathetic  ophthalmia  of  the  other  one.  But 
that  the  older  opinion  is  exceptionally  well  founded  Dr.  Mooren 
considers  proved  by  the  following  case :  In  the  spring  of  1860 
he  met  a  patient  whose  eye  was  completely  destroyed  by  an 
extensive  wound  of  the  cornea  and  sclerotic.  In  removing  the 
eye  he  was  conscious  of  having  bruised  the  optic  nerve  through 
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the  blades  of  the  scissors  slipping  over  one  another.  At  the 
time  he  did  not  consider  this  fact  of  any  importance,  but  in  the 
course  of  a  few  weeks  the  patient  returned  complaining  of  gra- 
dually increasing  asthenopia,  luminous  spectra,  and  the  sensation 
of  pressure  on  the  forehead.  Nothing  morbid  was  detected  with 
the  ophthalmoscope.  Subsequently  atrophy  of  the  nerve  set  in, 
but  fortunately  remained  stationary,  so  that  finally  the  patient 
retained  sufficient  sight  to  enable  him  to  read  "No.  12. 

Von  Grafe  has  recommended  that  when  irido-cyclitis  persists, 
or  where  blood  is  effused  within  the  injured  eye,  enucleation 
may  be* replaced  by  a  seton  passed  through  the  vitreous;  for  a 
sympathetic  affection  of  the  other  eye  has  hardly  ever  been  ob- 
served during  acute  purulent  processes  from  panophthalmitis. 

Absolute  rest  of  the  sympathetically  affected  eye  should  be 
strictly  enjoined,  and  the  patient  for  some  time  should  be  kept 
in  a  subdued  light,  and  afterwards  should  not  be  permitted  to 
go  out  of  doors  without  wearing  dark  glasses.  Atropine  in 
solution,  or  belladonna  lotion,  should  be  applied  frequently  to 
the  eye.  For  the  treatment  of  iritic  complications,  see  "  Iritis." 
Operative  procedures,  such  as  the  formation  of  an  artificial 
pupil,  and  extraction  of  the  lens,  should  be  deferred  until  all 
signs  of  irritation  have  disappeared. 

It  having  thus  been  tolerably  well  settled  that  in  the  great 
majority  of  cases  cyclitis  of  the  injured  eye  is  the  primary 
source  of  sympathetic  inflammation  of  the  other  one — that,  in 
a  word,  the  conductors  of  the  sympathetic  inflammation  are  the 
ciliary  nerves — the  question  naturally  arises  whether  section  of 
these  nerves  may  not,  by  the  severance  of  the  ciliary  systems  of 
the  two  eyes  arrest  or  prevent  inflammation  of  the  hitherto 
sound  eye?  This  question  has  been  solved  in  the  affirmative 
by  Dr.  Ed.  Meyer,  of  Paris,  and  subsequently  by  Prof.  Secondi, 
of  Genoa.1  The  operation  practised  by  these  two  surgeons  con- 
sisted in  first  ascertaining  by  pressure  with  a  probe  the  most 
sensitive  part  of  the  ciliary  region,  in  which  all  the  coats  of  the 
eye,  down  to  the  vitreous,  were  divided  by  a  narrow  straight 
knife. 

1  Vide  "  Annalesd'Oculistique"  for  1867,  and  "  Di  una  neurosi  simpatica  gua- 
rita  radicalniente  colla  neurotomia  ciliare,"  by  Secondi  of  Genoa.    Turin,  18(58. 
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Since  writing  the  above,  we  have,  upon  two  occasions,  per- 
formed ciliary  neurotomy. 

Case  25. — A  smith,  in  the  Chatham  dockyard,  was  admitted  into 
St.  Bartholomew's  Hospital,  Chatham,  under  the  care  of  Mr.  Lau- 
rence. Some  weeks  previously  he  was  struck  on  the  left  eye  by 
the  head  of  a  nail.  Violent  inflammation,  followed  by  loss  of  sight, 
was  the  result.  This  was  succeeded  by  sympathetic  ophthalmia 
of  the  hitherto  sound  eye.  In  this  the  principal  symptoms 
noted  here,  intense  intolerance  of  light,  inability  of  sustained 
use  of  the  eye  in  consequence  of  indistinct  vision,  pain,  and 
profuse  lacrymation.  A  linear  incision  down  to  the  vitreous 
was  made  through  the  ciliary  region,  where  it  exhibited  tender- 
ness on  pressure  by  a  probe.  Within  a  week  after  the  opera- 
tion marked  relief  of  the  symptoms  in  the  sound  eye  was 
observed;  and  three  months  after  the  operation  all  these  symp- 
toms had  vanished.  The  patient  was  then  engaged  in  his  occu- 
pation, and  reported  that  he  could  work,  both  by  natural  and 
artificial  light,  at  steel-turning,  for  several  hours,  without  expe- 
riencing the  slightest  inconvenience.  The  only  symptom  that 
he  at  all  complained  of  was,  that  objects  appeared  to  him 
nearer  than  he  knew  they  really  were. 

In  a  second  case,  Mr.  Laurence  performed  the  same  operation 
for  sympathetic  ophthalmia  following  cyclitis  inconsequence  of 
a  traumatic  dislocation  of  the  lens  into  the  posterior  chamber. 
Up  to  the  time  of  penning  these  lines  a  notable  improvement  has 
been  observed  in  the  sound  eye. 

We  cordially  hope  this  operation  will  be  repeated  on  a  large 
scale  by  other  surgeons.  The  operation  of  enucleation  of  the 
globe  is  always  a  serious  one — has,  indeed,  in  exceptional  cases, 
proved  fatal.  A  deformed  eye  is,  in  most  cases,  more  agreeable 
to  the  patient's  feelings,  especially  a  woman's,  than  the  most 
artistic  artificial  one.  Under  these  circumstances  so  simple  and 
harmless  an  operation  as  division  of  the  ciliary  nerves  should 
always  be  tried  prior  to  undertaking  so  serious  a  one  as  enu- 
cleation. It  can  do  no  harm ;  it  may  save  the  patient  from  the 
more  serious  one ;  of  the  possible  after  necessity  for  which, 
however,  it  is  best  always  to  warn  the  patient.     . 

TUMOKS  OF  THE  EYEBALL. 

Three  chief  forms  of  tumors  occur  within  the  eye  : — 

1.  Encep) haloid  Cancer  of  the  Eyeball. — This  generally  occurs 
in  young  children.     The   first  indication   of  the   disease  is  a 
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yellow,  metallic,  glistening  appearance,  deep  in  the  eye,  accom- 
panied by  more  or  less  loss  of  vision  and  dilatation  of  the  pupil. 
The  metallic  appearance  of  the  fundus  oculi  has  given  the  dis- 
ease, or  rather  the  symptom,  the  designation  of  "  cat's-eye."  If 
the  surgeon  sees  the  case  in  this  stage,  he  may,  especially  with 
the  ophthalmoscope,  observe  a  yellowish,  lobulated  tumor  deep 
in  the  eye,  and  pervaded  by  vessels.  After  a  time  the  pupil 
dilates  still  more,  the  lens  and  iris  bulge  forward,  the  former 
becoming  gradually  opaque,  the  anterior  chamber  diminished, 
and  blood  is  effused  either  in  the  vitreous  or  aqueous  humors. 
The  globe  becomes  gradually  enlarged,  feels  hard  and  doughy, 
or  even  fluctuating,  its  external  surface  is  irregular,  the  con- 
junctival and  sclerotic  vessels  are  congested,  imparting  a  gene- 
ral, dull-purple  hue  to  the  entire  globe ;  finally,  the  tunics  of 
the  globe  yield  at  some  point  to  the  ever-growing  intraocular 
tumor.  During  this  stage  of  the  disease  there  is  usually  more 
or  less  pain  in  and  around  the  eyeball,  often  accompanied  by 
frontal  and  general  headache;  the  little  patient  suffers  from 
sleeplessness,  loss  of  appetite,  and  febrile  disturbance.  After 
the  tumor  has  burst  through  the  tunics  of  the  eye,  the  tension 
of  these  being  thus  relieved,  many  of  the  above  symptoms 
cease,  but  are  soon  succeeded  by  others  of  a  hectic  type — ema- 
ciation to  an  almost  incredible  degree,  night-sweats,  periodic 
heats,  loss  of  appetite,  sleeplessness,  etc.  These  are  due  to  the 
immense  increase  which  now  takes  place  in  the  cancerous  mass, 
no  longer  confined  within  bounds  by  the  ocular  tunics.  The 
tumor  soon  assumes  all  the  characters  of  an  encephaloid  fungus. 
Its  rate  of  growth  is  often  something  enormous ;  its  surface  is 
the  seat  of  a  foul,  ungranulated  ulcer,  from  which  a  thin, 
sanious,  irritating,  badly-smelling  discharge  exudes;  more  or 
less  copious  fluxes  of  blood  ensue;  secondary  tumors  form  in 
the  adjacent  lymphatic  glands  of  the  cheek,  parotid  region,  and 
neck ;  and  finally  the  patient  dies,  either  exhausted  by  the  local 
effects  of  the  tumor,  or  from  secondary  deposits  in  the  brain  or 
other  vital  organs.  Nothing  can  be  done  to  arrest  or  check 
this  formidable  disease.  Extirpation  of  the  globe  has  over  and 
over  again  been  performed  with  no  other  result  than  a  recur- 
rence of  the  disease  in  the  orbit ;  nor  can,  in  this  disease,  the 
doubtful  advantage  even  of  any  retardation  of  its  progress  be 
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predicted.     The  patient   rarely    survives  two  years  from   the 
commencement  of  the  tumor. 

Case  26. — Encephaloid  Cancer  of  the  Eyeball  in  a  child;  Removal 
of  Eye  ;  Recurrence  of  Disease  in  Orbit  ;  Death. 

Esther  T.,  set.  3  years  and  10  months,  was  admitted  into  hos- 
pital on  Oct.  loth,  1859.  The  child  was  standing  in  a  dark 
passage  about  a  month  previously,  when  the  mother  observed 
a  peculiar  whiteness  in  the  eye:  it  looked  like  a  "bull's-eye;" 
the  father  compared  it  to  a  "  cat's-eye."  In  the  outer  part  of  the 
vitreous  is  a  floating  body,  partly  dead-white,  partly  jelly-like; 
on  it  are  some  vessels.  The  eyeball  appears  otherwise  normal, 
and  the  child  can  distinguish  objects  in  certain  positions  of  the 
eye.  In  another  eight  months  the  pupil  was  blocked  up  by  a 
substance  of  a  yellowish- maroon  color;  there  was  blood  in  the 
anterior  chamber;  the  globe  was  somewhat  shrunken,  and 
vision  was  entirely  lost ;  and  the  child  began  to  suffer  pain. 
Three  months  later,  the  globe  began  to  enlarge,  its  tunics  be- 
came highly  congested,  the  pain  had  increased,  and  the  child 
began  to  lose  flesh  rapidly.  On  Sept.  5,  1860,  Mr.  Laurence 
removed  the  eyeball.  Mr.  Hulke  dissected  the  eyeball.  "The 
retina,"  he  said,  "  was  displaced  towards  the  axis  of  the  globe 
by  soft,  brain-like  cancer  of  the  choroid;  it  was  thick  and 
almost  glutinous;  its  vessels  were  distended  with  blood  and 
varicose ;  the  other  elementary  tissues  were  not  recognized  ;  its 
outer  surface  was  marked  with  pigment-epithelium  from  the 
choroid.  Anteriorly,  the  retina  inclosed  a  mortar-like,  friable 
mass — debris  of  the  vitreous  humor  (?).  The  cancer  probably 
had  originated  in  the  chorio-capillaris,  because  a  thin  wall  of 
multipolar  pigment-cells  (of  choroidal  stroma)  separated  it  ex- 
ternally from  the  sclerotic,  and  its  inner  surface  was  bounded 
by  traces  of  the  hexagonal  epithelium-cells  and  the  elastic 
lamina.  The  ciliary  body  and  iris  were  cedematous,  and  infil- 
trated with  exudation-cells.  The  lens  was  thrust  forward, 
pressing  into  the  dilated  pupil  towards  the  cornea."  The  mi- 
croscopic elements  were  considered  decidedly  malignant.  In  a 
month  the  growth  recurred  in  the  orbit.  Dec.  14,  1860  (a  few 
days  before  her  death),  the  following  note  was  taken :  "  The 
right  side  of  the  face,  from  the  level  of  the  brow  to  that  of  the 
lower  jaw,  is  concealed  by  an  enormous  fetid  fungus  of  circular 
outline,  with  a  diameter  of  4|  inches,  of  an  almost  black  color, 
from  dried  blood  and  discharge.  The  child  is  emaciated  to  a 
shadow." 

2.  Scrofulous  (or  Tubercular)  Tumor  of  the  Eyeball. — All  the 
signs  of  the  earliest  stages  of  encephaloid  cancer  of  the  organ 
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are  seen  in  this  disease ;  but  after  the  tunics  of  the  eye  have 
given  away,  a  puriform  discharge  is  for  some  time  poured  forth, 
no  fungus  protrudes,  and  the  eyeball,  instead  of  enlarging  gra- 
dually, shrinks,  and  finally  atrophies. 

3.  Melanotic  Cancer  of  the  Eyeball. — This  form  of  cancer  occurs 
very  rarely  in  young  subjects,  generally  in  persons  past  the 
meridian  of  life,  and  not  uncommonly  in  eyes  previously  lost 
from  injury  or  disease.  The  progress  of  the  disease  is  very 
similar  to  that  of  encephaloid  cancer  of  the  eyeball,  which, 
indeed,  in  its  histological  structure,  it  really  is;  but  it  presents 
several  points  of  difference.  No  metallic  reflection  is  observed 
from  the  fundus  oculi ;  if  any  at  all,  it  is  of  a  brownish,  or  hem- 
orrhagic character;  indeed,  the  disease  has,  at  its  early  stage, 
been  mistaken  for  simple  hemophthalmos.  After  the  eyeball 
has  commenced  enlarging,  its  surface  assumes,  in  parts,  a  deep- 
brown,  or  dark  leaden-colored  appearance.  After  ulceration  of 
the  tunics  has  ensued,  the  resulting  fungus  rarely  attains  the 
same  enormous  dimensions  encephaloid  tumors  do,  and  the 
melanotic  character  of  the  disease  is  now  quite  obvious.  The 
patients  generally  die  from  secondary  visceral  deposits,  especially 
in  the  liver  and  lungs.  Eemoval  of  the  eyeball  may,  in  this 
disease,  retard  the  final  catastrophe,  but  can  lay  no  claims  to 
the  character  of  a  remedy. 

This  is  perhaps  the  most  convenient  place  to  describe  the 
mode  of  extirpating  the  eyeball. 

Extirpation  of  the  Eyeball. 

The  sclerotical  conjunctiva  is  divided  by  scissors,  in  a  circular 
line,  about  a  quarter  of  an  inch  from  the  margin  of  the  cornea ; 
a  strabismus  hook  is  now  passed  beneath  the  tendons  of  each  of 
the  ocular  muscles,  and  these  are  thus  successively  divided  with 
scissors  ;  the  globe  is  then  dislocated  forwards,  out  of  its  socket, 
by  the  ringers ;  finally,  the  optic  nerve  is  divided  close  to  its 
ocular  entrance  by  long  narrow-bladed  scissors,  passed  deep  into 
the  orbit  behind  the  eye.  If  these  four  steps  of  the  operation 
are  duly  performed,  the  eyeball  is  easily  and  cleanly  removed 
from  its  socket.  Extirpation  of  the  eyeball  may  be  required  on 
account  of  tumors  or  abscesses  in  the  eye ;  sympathetic  inflam- 
12 
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mation  of  one  eye,  the  other  having  been  lost  by  previous  injury 
or  disease;  destruction  of  the  eyeball  from  injuries,  &c,  but  it 
should  not,  as  a  rule,  be  performed  so  long  as  the  patient  still 
retains  perception  of  light  in  the  eye. 

Hydrophthalmia  {Dropsy  of  the  Eye). 

Hydrophthalmia  occurs  principally  in  cachectic  individuals, 
and  often  may  be  seen  to  supervene  on  chronic  inflammation  of 
the  tunics  of  the  globe.  The  dropsy  may  be  confined  to  the 
aqueous  chambers,  or  vitreous  body,  or  may  involve  the  whole 
eyeball.  When  the  whole  globe  is  distended,  the  disease  has 
received  the  name  of  buphthalmos,  from  the  resemblance  of  the 
eye  to  that  of  an  ox.  Dropsy  not  unfrequently  takes  place 
between  the  retina  and  choroid,  or  between  the  latter  and  the 
sclerotic ;  each  of  which  conditions  has  been  already  described 
at  pp.  153,  155.  In  cases  of  dropsy  affecting  the  anterior  seg- 
ment of  the  eyeball,  the  cornea  is  increased  in  diameter,  and  also 
somewhat  in  prominence;  occasionally  it  is  opaque,  or  nebu- 
lous; the  anterior  chamber  is  increased  in  depth;  the  iris  is 
dull,  and  perhaps  adherent  to  the  capsule  of  the  lens.  During 
the  early  stages  of  hydrophthalmia  the  globe  is  increased  in 
tension,  but  as  the  disease  advances  the  eye  becomes  soft.  From 
the  increased  size  of  the  globe  its  movements  are  greatly  impeded. 
The  vision  at  first  only  becomes,  slightly  affected,  but  the  eye 
ultimately  becomes  more  or  less  amaurotic. 

Treatment. — Eepeated  paracentesis  corneas,  the  administration 
of  tonics,  and  counter-irritation,  are  the  remedies  to  be  employed. 
Should  these  fail  in  arresting  the  progress  of  the  disease,  iridec- 
tomy may  be  performed.  Sometimes  hydrophthalmia  is  accom- 
panied by  so  much  pain  and  inconvenience  to  the  patient  as  to 
call  for  the  removal  of  the  distended  organ. 

Case  27. — Ily exophthalmos,  with  Excavation  and  Atrophy 
of  the  Optic  Papilla. 

James  P ,  aet.  19,  was  received  at  the  Ophthalmic  Hospital, 

South wark,  on  July  11,  1865,  for  the  purpose  of  having  his  left 
eyeball  removed,  it  being  so  greatly  enlarged  as  to  be  both 
inconvenient  and,  at  times,  painful  to  himself,  and  unsightly  to 
his  friends. 
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The  eye  was  first  observed  to  be  enlarged  when  he  was  about 
three  years  of  age.  It  continued  to  increase  in  size  till  his 
fourteenth  year,  since  which  time  it  does  not  appear  to  have 
grown  larger;  but  the  visual  power  gradually  diminished,  and 
the  eye  had  been  occasionally  attacked  with  severe  pain. 

When  admitted,  the  left  eye  was  considerably  larger  that  the 
right,  the  enlargement  being  especially  in  the  upward,  down- 
ward, and  outer  parts  of  the  globe,  its  power  of  eversion  being 
thereby  much  impaired.  The  eyeball  was  tense,  and  presented 
a  livid  injection,  and  distension  of  the  entire  sclerotic.  The 
cornea  of  this  eye  measured  5'",  whilst  that  of  the  right  (sound) 
eye  measured  but  4J'"  in  diameter.  The  anterior  chamber  of 
the  diseased  eye  was  remarkably  deep.  The  pupil  was  irregular, 
and  contractile  to  light,  up  to  a  diameter  of  2  Jr//,  the  right  pupil 
contracting  to  1  J//r.  The  vision  of  the  diseased  eye  was  reduced 
to  mere  quantitative  perception  of  light.  With  the  healthy  eye 
he  read  No.  1. 

On  ophthalmic  examination  of  the  fundus,  the  optic  nerve 
was  found  to  be  atrophied,  and  cupped,  the  vessels  being  con- 
siderably displaced  at  the  margin  of  the  excavation. 

Enucleation  was  performed  by  Mr.  Laurence  on  July  13th. 
The  globe  after  removal  was  found  to  measure  1\"  in  its  longi- 
tudinal diameter  from  the  vertex  of  the  cornea,  and  1J"  in  its 
transverse  diameter.  The  sclera  was  so  thinned  that,  on  holding 
up  the  globe,  the  pupil  appeared  quite  red  by  transmitted  light, 
as  if  lit  up  by  an  ophthalmoscope.  The  vitreous  was  reduced 
to  a  fluid,  like  water.  The  ojrtic  nerve  was  deeply  excavated, 
measuring  about  V"  in  diameter,  the  displacement  of  the  vessels 
being  beautifully  seen.  This  pathological  verification  of  the 
ophthalmoscopic  diagnosis  lends  interest  to  the  case. 

The  following  description  of  the  microscopical  examination 
of  the  eye  has  been  kindly  furnished  us  by  Mr.  Hulke:  "  I  can 
generally  confirm  the  statement  that  the  optic  disk  is  cupped. 
The  exact  relations  I  cannot  make  out,  for  when  I  received  the 
eye  it  had  been  already  opened,  the  choroid,  retina,  and  sclerotic 
were  more  or  less  separated,  and  the  vitreous  humor  had  escaped. 
Owing  to  the  collapse  of  the  opened  globe  and  the  disturbance 
of  the  coats,  I  found  it  impossible  to  make  fair  sections  through 
the  nerve.  Two  things  struck  me:  1,  the  great  thickness  of 
the  choroid  (especially  in  the  posterior  segment  of  the  globe), 
due  to  great  dilatation  of  its  vessels,  to  oedema,  and  prolifera- 
tion of  stroma  cells;  2,  the  extensive  stripping  of  its  hexagonal 
eoithelium." 
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EXTOZOA. 

According  to  Mackenzie,  the  following  entozoa  have  been 
observed  in  the  human  eye  and  orbit : — 

1.  Echinococcus  hominis,  in  the  areolar  tissue  of  the  orbit. 

2.  Cysticercus  cellulosee,  in  the  areolar    tissue  of  the  eyelids, 

under  the  conjunctiva,  in  the  anterior  chamber,  and  in 
the  cornea. 

3.  Filaria  Medinensis,  under  the  conjunctiva. 

4.  Filaria  oculi  humani,  in  the  crystalline. 

5.  Monostoma  oculi  humani,  in  the  crystalline. 

6.  Distoma  oculi  humani,  in  the  crystalline. 

Since  the  introduction  of  the  ophthalmoscope  the  cysticercus 
cellulosse  has  also  been  observed  between  the  retina  and  choroid, 
and  in  the  vitreous  humor.  Liebreich,  aided  by  the  illumina- 
tion from  an  ophthalmoscope  fixed  to  his  head,  has  extracted  a 
cysticercus  from  the  vitreous  with  cannula  forceps. 

For  further  particulars,  respecting  parasites  in  the  organ  of 
vision,  see  Mackenzie's  "Practical  Treatise,"  p.  1087;  Von 
Grafe's  Paper  in  the  Archiv  f.  Ophthalmologic,  vol.  vii. ;  and 
Liebreich's  "  Atlas,"  plate  vii. 

Staphyloma. 

Under  this  term  is  understood  an  unnatural  bulging  of  the 
tunics  of  the  globe.  The  most  common  form  is  that  seen  in 
the  corneal  region.  These  corneal  protrusions  generally  arise 
from  the  cornea  having  become  perforated  by  progressive  ulcer- 
ation. The  iris  then  falls  forwards,  and  adheres  to  the  cica- 
tricial tissue  that  subsequently  fills  up  the  gap  in  the  cornea. 
This  structure  may  also  become  atrophied  around  the  original 
staphyloma,  which  thus  extends  from  the  intraocular  hydro- 
static pressure,  pressing  forwards  the  thinned  cornea.  In  this 
way,  or  from  progressive  ulceration,  a  partial  staphyloma  cor- 
neas gradually  becomes  a  total  one.  Excepting  in  conical 
cornea,  the  staphyloma  is  always  opaque,  and  of  a  whitish  or 
bluish  color.  If  the  staphyloma  corneas  is  small  and  partial, 
it  may,  if  not  situated  over  the  pupil,  not  materially  interfere 
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with  vision;  if  over  the  pupil  vision  may  be  improved  by  a 
judiciously  placed  artificial  pupil.  Total  staphyloma  cornece  is 
accompanied  by  irremediable  blindness.  If  by  its  size  it  pro- 
trude between  the  lids,  and  give  rise  to  general  irritation  of  the 
eye,  it  had  better  be  removed.  Healing  generally  takes  place 
by  the  first  intention,  and  leaves  an  excellent  stump  for  the 
adaptation  of  an  artificial  eye.  In  some  of  the  worst  forms  of 
staphyloma  the  entire  eyeball  becomes  expanded  to  an  extent 
that  necessitates  its  enucleation. 

In  some  cases,  bluish  protrusions  are  seen  in  the  sclerotic ; 
these  are  caused  by  thinning  and  bulging  of  that  structure,  the 
bluish  color  being  due  to  the  prolapsed  choroid.  These  sclerotic 
staphylomata  usually  do  not  admit  of  any  treatment,  excepting 
perhaps  occasional  paracentesis.  The  staphyloma  posticum, 
which  is  such  a  characteristic  sign  in  myopia,  will  be  referred 
to  under  that  head. 

The  removal  of  total  staphyloma  of  the  cornea  and  iris  may 
be  effected  in  the  manner  recommended  by  Mr.  Critchett,  as 
follows : — 

Having  separated  the  lids  with  the  speculum,  four  small 
curved  needles,  armed  with  black  silk,  are  passed  through  the 
globe  from  above  downwards,  in  such  a  way  that  the  punctures 
and  counter-punctures  of  the  needles  exactly  bound  the  intended 
line  of  incision.  The  needles  which  transfix  the  eyeball  are 
allowed  to  remain  with  their  extremities  protruding  until  the 
abscission  of  the  staplryloma  is  accomplished.  The  latter  should 
be  commenced  by  an  incision  of  the  sclerotic  to  its  temporal 
side,  with  a  small  cataract  knife.  An  elliptical  piece,  a  little 
smaller  than  that  included  between  the  points  of  entrance  and 
exit  of  the  needles,  may  then  be  excised,  by  means  of  blunt- 
pointed  scissors  introduced  through  the  scleral  opening.  The 
needles  are  now  drawn  through,  and  the  sutures  carefully  tied. 

Dr.  Gr.  Borelli,  in  1858  (GiomalecVOftalmologia  Italiano,  vol. 
i.),  introduced  the  following  operation  for  staphyloma  : — Two 
needles  are  passed  crucially  through  the  base  of  the  staphyloma ; 
a  ligature  is  then  twisted  behind  the  needles  around  the  staphy- 
loma, and  is  firmly  tied.  The  needles  are  either  withdrawn  or 
cut  off  at  the  ends,  and  a  compress-bandage  is  applied.  The 
strangulated  portion  soon  sloughs  off.     This  operation  is  said 
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to  yield  a  good  stump,  and  in  cases  of  partial  staphyloma  to 
leave  the  eye  in  a  fit  state  for  any  further  operations,  such  as 
iridectomy.  ( Vide  Mr.  Windsor's  cases  in  the  third  volume  of 
the  Ophthalmic  Review.) 

Adaptation  of  an  Artificial  Eye. 

When  an  eye  has  been  partially  or  wholly  excised,  or  has 
atrophied  considerably,  the  appearance  of  the  patient  may  often 
be  greatly  improved  by  the  adaptation  of  an  artificial  eye  to  the 
stump.  The  artificial  eye  has  also  the  advantage  of  assisting 
the  natural  play  of  the  lids,  and  thus  preventing  inversion  of 
the  lashes  and  its  attendant  evils. 

Artificial  eyes,  vulgarly  called  "eye-limpets,"  are  constructed 
of  glass  or  enamel.  The  anterior  surface  is  convex,  with  a 
representation  of  the  iris  and  pupil  upon  it ;  the  posterior  is 
concave,  to  adapt  itself  to  the  form  of  the  stump.  The  arti- 
ficial eye  should  be  thin  and  light,  and  it  should  be  so  made  as 
to"  allow  of  its  introduction  without  causing  pain  to  the  patient, 
and  should  admit  of  the  perfect  movements  of  the  eyelids  over  its 
anterior  surface.  If  fraena  exist  between  the  lid  and  the  stump, 
the  artificial  eye  may  be  correspondingly  notched. 

The  mode  of  inserting  and  removing  the  eye  is  exceedingly 
simple.  All  manipulations  should  be  conducted  over  a  soft 
cushion,  in  order  that  the  eye  may  not  be  broken  in  the  event 
of  its  falling,  and  before  introducing  it,  it  should  be  dipped  in 
tepid  water.  To  insert  it,  the  upper  lid  must  be  drawn  upwards 
with  the  thumb  of  the  left  hand,  whilst  the  upper  border  of  the 
eye  is  slid  by  the  thumb  and  forefinger  of  the  right  hand  under 
the  lid  into  the  upper  palpebral  sinus.  The  lower  lid  is  now 
depressed,  and  the  eye,  with  a  little  manipulation,  glides  into 
its  socket. 

In  removing  the  eye  the  lower  lid  is  depressed,  and  the 
patient's  thumb-nail,  or  a  small  hook,  is  inserted  under  the  eye, 
which  is  tilted  out  of  the  lower  palpebral  sinus,  and  is  then 
easily  drawn  from  behind  the  upper  lid.  After  removal,  which 
should  be  done  every  night,  the  eye  should  be  dipped  in  tepid 
water,  cleaned,  and  carefully  wiped. 

If  irritation  of  the  conjunctiva  ensue  from  the  pressure  of  the 
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artificial  eye,  its  use  for  a  time  should  he  discontinued,  and  the 
socket  should  he  syringed  with  cold  water,  or  alum  lotion. 

If  the  insides  of  the  eyelids  become  the  seat  of  polypoid 
growths,  they  should  be  snipped  off  with  scissors. 

Neuralgia  Oculi. 

A  not  very  common  disease,  characterized  by  pain,  often 
intense,  of  the  globe,  and  not  referable  to  any  organic  changes 
in  the  eye  itself.  It  is  not  unusually  of  an  hysterical  character. 
Neuralgia  oculi  must  be  treated  on  the  same  principles  as  neu- 
ralgia generally.  Hypodermic  injections  of  morphia,  and  the 
internal  administration  of  quinine  and  iron,  are  among  the 
remedies  which  should  be  tried. 
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The  eye,  in  its  most  important  relations,  is  essentially  an 
optical  instrument,  by  which,  through  the  medium  of  light,  we 
take  cognizance  of  the  most  obvious  aud  necessary  events  of  the 
external  world. 

For  the  sake  of  precision  in  the  investigation  of  the  laws 
according  to  which  light  is  propagated  through  space,  it  is 
necessary  to  consider  all  luminous  bodies  as  composed  of  an 
infinite  number  of  infinitely  small  points,  each  of  these  points 
giving  off,  in  all  possible  directions,  an  infinite  number  of 
straight  lines  of  extreme  tenuity.  These  lines  of  light  are  in- 
dividually called  rays  of  light,  whilst  the  combined  bundle  of 
rays  which  emanate  from,  or  converge  to,  a  luminous  point,  is 


Fig.  50. 


Fig.  51. 


Fig.  52. 


Fig.  50. — Divergent  Pencil 
"     51. — Convergent     " 
"     52.— Parallel  " 


> 


luminous  point,  or  focus. 


called  a  pencil  of  rays.     If  the  component  rays  of  a  pencil  of 
light,  in  their  onward  progress  from  their  initial  source — the 
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luminous  point — separate  further  and  further  from  each  other, 
then  we  have  a  divergent  pencil  (Fig.  50);  if,  on  the  other  hand, 
the  rays  approach  each  other  closer  and  closer,  as  they  proceed 
onwards  to  a  point,  then  we  have  a  convergent  pencil  (Fig.  51); 
whilst,  lastly,  if  the  rays  of  a  pencil  neither  diverge  nor  con- 
verge in  their  onward  course,  we  have  a  parallel  pencil  (Fig. 
52).  A  point  towards  which  rays  converge,  or  from  which 
they  diverge,  is  termed,  in  the  language  of  optics,  a  focus  of 
rays,  or,  shortly,  &  focus. 

Strictly  speaking,  no  such  rays  as  parallel  rays  exist  in 
nature;  but  for  the  recipient  surfaces  we  shall  have  to  deal  with 
(our  eyes,  lenses,  reflectors,  &c),  we  may  practically  regard  all 
rays  of  light  which  proceed  from  near  objects  as  divergent, 
those  from  distant  ones  as  parallel,  whilst  convergent  rays  are 
not  to  be  found  in  nature  at  all,  but  may  be  produced  by  con- 
vex lenses. 

We  may  now  at  once  proceed  to  what  is,  for  our  purpose,  the 
essential  part  of  the  subject,  viz.,  the  consideration  of  the  pro- 
perties of  optical  lenses. 

The  double-convex  lens  is  represented  in  section  in  Fig.  53.  It 
is  formed  by  the  apposition  of  the  segments  of  two  spheres; 
these,  in  the  lenses  in  common  use  for  spectacles,  being  of  equal 
curvature. 

Parallel  rays,  entering  one  surface  of  the  lens,  on  their  exit 
from  the  second  surface,  converge  to  a  point  at  a  fixed  determi- 
nate distance  from  the  lens. 

This  point,  F  (Fig.  53),  is  called  the  principal  focus  of  the 

Fig.  53. 


Fig.  53. — F  J.— principal  focal  length,  in  an  equi-convex  glass  lens 
equals  the  radius  of  curvature. 

lens.     The  distance  (FA)  of  this  point  from  the  contiguous 
surface  of  the  lens  is  the  principal  focal  length  of  the  lens,  or, 
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briefly,  its  focal  length.  Thus  we  speak  of  convex  lenses  of  2, 
3,  5,  8,  &c,  inches  focal  length,  or,  as  they  are  commonly 
termed,  2-inch,  3-inch,  5-inch,  8-inch,  &c,  convex  lenses — 
meaning  thereby  that  they  have  the  property  of  bringing 
parallel  rays  to  a  focus,  uniting  them  to  points  at  distances 
from  the  lens  of  2,  3,  5,  and  8  inches  respectively.1 

Vice  versa,  rays  of  light  which  diverge  from  a  point  F  (Fig. 
54),  situate  at  the  focal  length  of  the  lens,  issue  from  the  other 
side  in  a  state  of  parallelism.     If  an  object  be  placed  behind  a 

Fig.  54. 


convex  lens  at  a  less  distance  than  its  focal  length,  an  erect, 
magnified  image  of  the  object  is  perceived  by  an  eye  placed  in 
front  of  the  lens.  The  shorter  the  focal  length  of  the  lens,  the 
greater  its  magnifying  power — e.  g.,  a  2-inch  lens  magnifies  more 
than  a  4-inch  lens.  In  reference  to  their  respective  magnifying 
powers,  then,  we  should  be  wrong  in  designating  the  first  lens 
as  2,  the  second  as  4,  which  would  imply  the  second  were 
"  stronger"  than  the  first  ;  but  the  more  correct  expresion  is  to 
call  the  first  lens  a  J,  the  second  a  J,  the  latter  fraction  being 
less  than  the  former. 

The  optical  effect  of  a  combination  of  lenses  in  contact,  both 
as  regards  its  power  and  as  regards  the  distance  at  which  par- 
allel rays  impinging  on  the  first  lens  are  brought  to  a  focus  by 
the  combination  of  lenses,  is  ascertained  by  adding  together  the 
several  fractions  which  express  the  powers  of  the  lenses.  The 
resultant  fraction  represents  the  power  of  the  single  lens,  which 

1  We  may  here  call  attention  to  the  fact  that,  in  the  French  trial-lenses,  the 
focal  lengths  are  given  in  Paris  inches,  whereas  English  opticians  give  theirs  in 
English  inches.  12  English  inches  =  about  11]  Paris  inches;  so  that,  e.  g.,  if 
we  find  a  patient  requires  a  22^-inch  glass  of  the  French  trial-glasses,  we  should 
order  him  a  24  inch  English  glass.  In  the  German  trial-lenses  (Paetz  &  Flohr's) 
the  Prussian  inch  is  adopted,  which  differs  but  slightly  from  the  English  inch. 
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is,  optically,  equivalent  to  the  combination.  Thus,  the  focal 
length  of  an  8-inch  and  of  a  5-inch  convex  lens  placed  together 
is  £4-i  =  i  nearly.  The  equivalent  single  lens  is  a  3-inch  lens. 
Parallel  rays  impinging  on  such  a  combination  will  be  brought 
to  a  focus  at  a  distance  of  three  inches. 

We  have  now  considered  the  optical  effect  of  a  convex  lens 
on  parallel  rays,  i.  e.,  such  as  emanate  from  objects  at  any  dis- 
tance greater  than  four  feet  from  the  lens.  Suppose,  however, 
the  object  to  be  situated  at  any  less  distance,  but  greater  than 
the  principal  focal  length,  from  the  lens,  then  the  rays  of  light 
which  proceed  from  each  luminous  point  are  no  longer  parallel, 
but  divergent.  It  will  now  be  found  the  lens  still  retains  its 
power  of  re-uniting  the  rays  to  a  focus,  but  at  a  greater  distance 
from  the  lens  than  its  principal  focus.  This  result  may  be  ex- 
plained by  a  very  simple  demonstration.  Take  the  case,  e.  g.,  of 
a  6-inch  convex  lens.  Such  a  lens  unites  parallel  rays  to  a 
focus  at  six  inches.  Suppose,  however,  the  rays  of  light,  instead 
of  being  parallel,  diverge  from  a  luminous  point,  say,  twenty 
inches  distant  from  the  lens,  then,  as  before  said,  they  would, 
after  passing  through  a  20-inch  lens,  issue  parallel.  Now,  a  6- 
inch  lens  may  (according  to  the  proposition  before  stated)  be 
considered  as  equivalent  to  the  combination  of  a  20-inch  lens 
and  a  9-inch  lens;  for  \  =  ^ 4-g  (nearly).  We  may  therefore 
assume  that  that  part  of  the  6-inch  lens  which  is  equivalent  to 
a  20-inch  lens  has  been  employed  in  converting  the  rays  diverg- 
ing from  a  point  twenty  inches  from  its  surface  into  parallel 
ones;  these  then  strike  that  remaining  part  of  the  6-inch  lens, 
which  is  equivalent  to  a  9-inch  lens,  and  are  thus  brought  to  a 
focus  at  nine  inches  from  the  latter.  So  that  the  final  result  is, 
that  rays  diverging  from  a  luminous  point  twenty  inches  from  a 
6-inch  convex  lens  are  brought  to  a  focus  at  a  distance  of  nine 
inches  from  its  surface. 

Fig.  55  illustrates  graphically  the  presumed  theory. 

If  the  luminous  point  be  brought  nearer  and  nearer  to  the 
lens  the  focus  of  the  emergent  rays  will  move  further  and  further 
off,  till,  when  the  luminous  point  arrives  at  the  principal  focus 
of  the  lens,  the  emergent  rays  are  not  united  to  a  focus  at  all> 
but,  as  already  mentioned,  issue  parallel  to  one  another. 
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A     B 


Fig.  *'-B^toohtoDM  I  Together  equivalent  to  a  6-inch  lens. 

F=a,  luminous  point,  20  inches  from  B. 
F'=foc\is  of  combined  lenses,  9  inches  from  A. 

We  are  now  prepared  to  understand  how  a  convex  lens  pos- 
sesses the  property  of  forming  an  image  of  an  object  placed  in 
front  of  it.  As  before  explained,  every  object  in  nature  may 
be  considered  as  composed  of  an  infinite  number  of  points,  either 
in  themselves  luminous,  or  rendered  so  by  incident  light,  every 
such  luminous  point  emitting  a  pencil  of  divergent  tsljs.  If 
the  rays  of  any  one  pencil  are  made  to  converge,  -the  luminous 
point  from  which  they  in  the  first  instance  emanated  is,  so  to 
say,  reproduced  at  their  point  of  union  (focus).  In  this  way, 
each  luminous  point  of  the  object  havingits  optical  representa- 
tive, an  image  of  the  object  is  formed.  We  understand,  then, 
by  the  term  "image"  of  an  object  its  optical  reproduction. 

A  concave  lens  has  properties  the  reverse  of  those  of  a  convex 

Fig.  5G. 


Fig.   56. — F=apparent  focus,  the  dotted  lines  indicating  the  apparent  path 
of  the  rays  when  they  strike  the  eye,  E. 

one.  We  shall  limit  our  observations  to  the  case  of  the  equi- 
concave  glass  lens,  of  which  a  sectional  figure  is  subjoined 
(Fig.  56). 
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The  two  sides  of  such  a  section,  A  B  and  Ar  JB' ',  are  the  con- 
cave sides  of  two  circles — the  circles  of  curvature.  C,  (7,  C  R, 
C  R'  are  the  centres  and  radii  of  curvature,  respectively. 
Parallel  rays,  P,  P\  P" ,  Pn\  &c,  striking  one  surface  of  the 
lens,  have  a  divergence  imparted  to  them  on  their  exit,  as  if  they 
proceeded  from  an  imaginary  focus,  F,  which  is  called  the 
principal  focus  of  the  lens.  F  R  is  the  principal  focal  length,  or 
briefly  the  focal  length.  In  the  equi-convex  lens  the  focal  length 
is  measured  forwards  from  the  surface  of  the  lens,  in  the  same 
direction  as  the  rays  travel  (converge  to  their  focus) ;  but  in 
the  case  of  the  concave  lens  the  focal  length  is  measured  back- 
wards, from  R  to  /,  in  a  direction  contrary  to  the  course  in 
which  the  rays  diverge  from  their  focus.  If,  then,  we  agree  to 
call  the  focal  length  of  the  convex  lens  positive,  we  must  call 
that  of  the  concave  one  negative ;  and  such  is  the  practice 
actually  adopted.1  We  thus  speak  of  a  convex  lens  having, 
say,  five  inches  positive  focus,  and  a  concave  lens  having  five 
inches  negative  focus. 

If  the  rays  of  light  from  a  luminous  point  are  already  diverg- 
ent, before  they  strike  a  concave  lens,  they  are  found,  after  their 
exit  from  the  second  surface  of  the  lens,  to  have  acquired  a  still 
greater  degree  of  divergence,  hence  to  appear  as  if  they  pro- 
ceeded from  a  point  nearer  the  lens  than  that  which  they  really 
do  proceed  from  (Fig.  57). 

Fig.  57. 


Fig.  57. — Z,=Luminous  point. 

/<7=Imaginary  focus  of  the  rays  after  their  exit  from  the  lens,  the 
dotted  lines  indicating  the  apparent  course  of  the  rays. 

It  is  one  of  the  laws  of  vision  that  we  refer  the  origin  of  any 
rays  striking  the  eye  (F)  to  the  position  a  luminous  point  (F' 


1  In  English  works  on  optics  the  reverse  nomenclature  prevails. 
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in  the  figure)  would  occupy  which  corresponds  to  the  degree  of 
divergence  the  rays  (E  and  Rf)  have,  when  they  strike  the  eye. 
This  luminous  point  or  focus  (Fr)  may  have  no  real  existence ; 
the  rays  of  light  may  never  have  met  there;  in  which  case  the 
focus  is  an  "imaginary,"  "virtual,"  or  "apparent"  one,  its  posi- 
tion in  space  being  fixed  by  the  law  of  vision  just  mentioned. 
The  dotted  lines  in  both  figures  (56  and  57)  indicate  the  appa- 
rent directions  of  the  rays  to  the  eye  {E). 

What  holds  good  of  a  pencil  of  rays  from  one  luminous  point 
of  an  object,  applies  also  to  all.  The  consequence  is  that  a 
concave  lens  forms  an  apparent  image  of  any  distant  object 
precisely  at  its  focal  length;  if  the  object  is  a  near  one,  its 
image  appears  still  nearer.  Furthermore  the  image  is  always 
erect  and  diminished  (Fig.  58). 

Fig.  58. 


Fig.  58.— 0=Object. 
/=r  Image, 
P,  P/=Parallel  rays  from  the  top  and  bottom  points  (A,  A')  of  the  object, 
which,  after  emergence   from   the   lens,   are  changed  into  rays 
(Z>,  D'),  having  a  divergence  as  if  they  proceeded  from  a,  a'  of 
the  apparent  image. 


The  "numbers"  by  which  English  opticians  designate  their 
convex  spectacle-lenses  correspond  with  the  actual  focal  lengths 
(in  English  inches),  but  the  numbers  by  which  they  name  their 
concaves  are  arbitrary.  The  subjoined  table  (from  Mackenzie) 
gives  the  focal  lengths  of  concaves  to  which  the  numbers  in 
question  correspond.  We  give  this,  table  for  the  sake  of  com- 
pleteness ;  but  in  practice  we  altogether  ignore  such  an  illogical 
nomenclature : — 
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Numbers. 

Focal  lengths 
in  inches. 

Numbers. 

Focnl  lengths 
in  inches. 

1 

48 

7 

9 

2 

36 

8 

7 

3 

24 

9 

5 

4 

18 

10 

4 

5 

14 

11 

3 

6 

12 

12 

.         .         2.} 

The  Physiology  of  Vision. 

The  structures  of  the  eye,  regarded  as  an  organ  of  vision, 
are  of  three  kinds — optical,  sentient,  and  accessory. 

The  optical  structures  of  the  eyeball  are  the  cornea,  the  aque- 
ous humor,  the  crystalline  lens,  and  the  vitreous.  These  consti- 
tute a  system  of  lenses  which,  for  all  practical  purposes,  may 
be  regarded  as  equivalent  to  a  single  1-inch  glass,  convex  lens  ; 
their  action  will  be  best  understood  by  comparing  the  eye  to  a 
camera  obscura.  As  in  this  instrument,  the  lenses  of  the  eye 
form  a  diminished,  inverted  image  of  an  external  object  on  the 
retina,  which  thus  fulfils  the  function  of  the  sheet  of  ground- 
glass  of  a  camera. 

The  sentient  structures  of  the  eye  are  the  retina  and  optic 
nerve.  The  retina  receives  the  optical  image ;  this  is  trans- 
ferred (conducted)  to  the  sensorium  through  the  medium  of  the 
optic  nerve,  which,  remarkably  enough,  is  itself  insensible  to 
light.  How  it  is  that  the  purely  physical  image  produces  to  us 
an  accurate  idea  of  the  object  itself,  its  position,  size,  form, 
color,  &c,  is  more  than  we  at  present  know.  But  it  is  never- 
theless remarkable,  how  perfectly  the  purely  optical  function 
of  the  eye  must  be  exercised  before  vision  can  be  accurate  {vide 
following  chapter). 

The  accessory  structures  of  the  eye  are  its  extrinsic  and  in- 
trinsic muscles,  the  choroid,  and  the  sclerotic.  The  extrinsic 
muscles  of  the  eyeball — the  recti  and  obliqui — are  its  agents  of 
movement,  but  take  no  direct  part  in  the  act  of  vision.  The 
intrinsic  muscles  are  the  iris  and  ciliary  muscle,  the  offices  of 
which  we  shall  discuss  presently.  The  choroid  probably  fulfils 
two  functions,  serving,  like  the  pia  mater,  as  a  matrix  for  the 
subdivision  and  extension  of  the  vascular  system  of  the  eyeball ; 
and  secondly,  that  of  absorbing  the  redundant  rays  of  diffuse 
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light  that,  entering  the  pupil,  might  interfere  with  the  clearness 
of  the  retinal  image.  The  most  important  use  of  the  sclerotic 
is  to  contain  and  protect  the  other  more  delicate  structures  of 
the  eye,  and  to  receive  the  insertions  of  the  muscles  of  the 
eyeball. 

For  the  distinct  perception  of  objects  their  images  must  fall 
exactly  on  the  retina.  If  a  normal  ("emmetropic")  eye  be  in  a 
state  of  rest,  the  images  of  all  distant  objects  fulfil  this  condition, 
and  vision  is  perfect.  Suppose,  now,  the  eye,  with  its  lenses 
still  remaining  in  this  state  of  equilibrium,  be  directed  to  a  near 
object,  the  image  would  be  formed  behind  the  retina.  We  say 
"  would  be,"  because,  in  reality,  the  retina  having  no  power  of 
locomotion  backwards,  only  an  indistinct,  quasi-image  is  formed 
on  it.  The  retina  remaining  stationary,  an  increase  of  curva- 
ture of  the  crystalline  lens  would  bring  the  image  forwards  on 
to  the  retina ;  and  this  is,  in  fact,  precisely  what  occurs  in  the 
human  eye.  The  images  of  near  objects  are  brought  forwards 
on  to  the  retina  by  the  crystalline  lens  becoming  more  convex. 
This  change  in  the  convexity  of  the  crystalline  lens  is  what  is 
known  as  the  "  power  of  accommodation  or  adjustment"  of  the 
eye,  or  simply  the  "  accommodation"  of  the  eye.  By  way  of 
illustration,  let  us  suppose  that  the  eye,  from  having  viewed  a 
distant  object,  is  all  at  once  directed  to  one,  say,  at  six  inches 
off.  If  the  latter  be  seen  distinctly,  it  is  evident,  from  the  fact 
that  the  retina  cannot  move  backwards,  that  the  lenticular  sys- 
tem of  the  eye  must  have  increased  in  power.  It  has,  in  fact, 
increased  by  a  quantity  equivalent  to  a  6-inch  glass  convex 
lens.  If  we  suppose  the  crystalline  lens  unchangeable  in  its 
power,  Fig.  59  will  represent  the  eye  adapted  for  parallel  rays 

Fig.  59. 
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(from  the  distant  object),  Fig.  60  the  same  eye  plus  a  6-inch 
glass  convex  lens  placed  before  it.  The  effect  of  the  latter  is 
to  convert  the  divergent  rays  (from  the  near  object)  into  par- 
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allel  ones,  and  these,  then,  will  be  focussed,  as  before,  by  the 
natural  lenticular  system  of  the  eye.  We  have  in  the  diagrams 
represented  this  process  as  if  the  additional  glass  lens  were  in 
front  of  the  eye ;  really  it  is  as  if  superimposed  on  the  anterior 
surface  of  the  crystalline.  Now,  it  is  found  in  practice  that  the 
proximity  up  to  which  different  eyes  can  accommodate  them- 
selves varies  greatly  in  different  individuals  and  at  different 
ages,  and  even  in  the  two  eyes  of  the  same  individual.  One 
person  may  read  a  given  type  as  close  as  three  inches,  whilst 
another  may  not  be  able  to  read  the  same  type  closer  than 
thirty  inches.  In  other  words,  whilst  the  former  person  pos- 
sesses the  power  of  increasing  the  convexity  of  his  crystalline 
by  a  quantity  equivalent  to  a  3  inch  glass  lens,  the  second 
cannot  increase  its  convexity  more  than  by  a  quantity  equiva- 
lent to  a  30-inch  glass  lens.  "We  then  say  that  the  accommo- 
dative power  of  the  first  person  is  to  that  of  the  second  as  J  is 
to  -gV,  or  as  10  is  to  1 ;  in  other  language,  "  the  accommodation 
of  the  first  equals  J,  that  of  the  second  equals  -g^."  The  imagi- 
nary passive  state  of  the  crystalline  which  we  have,  for  the 
sake  of  illustration,  depicted  in  Fig.  60,  is  actually  now  and 
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Fig.  60. — a  6r=6  inches. 

c=cryst;illine  lens. 
/?=retina. 
/=6-inch  glass  convex  lens. 

then  met  with  in  practice  as  the  disease  "  paralysis  of  accommo- 
dation." This  disease  will  be  fully  treated  of  in  the  following 
chapter.  To  illustrate,  however,  what  we  are  now  discussing, 
it  may  be  said  that  in  these  cases  the  patients  cannot  see  near 
objects  distinctly,  but  we  may  restore  their  vision  for  them  pre- 
cisely in  the  manner  delineated  in  Fig.  60.  Such  a  patient  to 
read  at  four  inches  requires  a  4-inch  convex  glass,  to  read  at 
six  inches  a  6-inch  one,  to  read  at  nine  inches  a  9-inch  one  ; 
13 
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and  so  forth.  In  atropine  we  possess  an  agent  capable  of  pro- 
ducing artificially  this  same  paralysis  of  accommodation. 

When  we  then  speak  of  a  person  possessing,  e.  g.,  \  accommo- 
dation, we  simply  mean  he  has  the  power  of  increasing  the 
convexity  of  his  crystalline  lens  by  a  quantity  equivalent  to  a 
6-inch  convex  glass  lens;  such  a  person  can  see  distinctly  both 
objects  at  a  distance,  and  those  which  are  six  or  more  inches 
from  the  eye ;  but  he  cannot  see  objects  distinctly  nearer  than 
six  inches.  A  young  healthy  eye  is  generally  endowed  with  an 
accommodation  of  \  for  the  two  eyes  used  together,  and  say  of 
J  for  either  used  alone.  As  an  illustration  of  the  nature  of 
accommodation,  we  may  mention  that  after  a  person  has  brought 
an  object  (e.  #.,  a  fine  print)  as  close  to  the  eye  as  he  can  possibly 
see  it  distinctly,  he  may  see  it  equally  distinctly,  when  still 
closer,  by  the  interposition  of  a  convex  lens — adding,  in  a  word, 
an  artificial  amount  of  accommodation  to  that  which  the  eye 
intrinsically  possesses. 

How  is  the  amount  of  accommodation  measured  ?  In  the  case 
of  a  normal  or  simply  presbyopic  eye,  by  merely  ascertaining 
the  nearest  point  of  distinct  vision,  the  "near  point."  If  the 
near  point  is  e.  g.  six  inches,  the  accommodation,  which  we  will 
designate  by  I,  =  \. 

The  consideration  of  accommodation  in  myopic  and  hyper- 
metropic eyes  had  better  be  deferred  till  we  come  to  treat  of 
those  diseases  respectively. 

In  what  does  the  mechanism  of  accommodation  consist  ? 
Probably  in  the  contraction  of  the  circular  fibres  of  the  ciliary 
muscle,  which  the  anatomical  researches  of  Wharton  Jones,  H. 
Miiller,  Van  Reeken,  and  Rouget,  have  shown  to  consist  of  two 
sets  of  fibres — a  circular  and  a  radiating.  Has  the  iris  any 
share  in  the  act  of  accommodation  ?  It  is  probably  an  auxiliary 
organ  for  distinct  vision  ;  for  the  pupil  contracts  when  we  regard 
near  objects,  and  thus  any  slight  circles  of  diffusion  that  might 
possibly  arise  in  the  retinal  image  from  any  inaccuracy  in  the 
degree  of  contraction  of  the  ciliary  muscle  are  probably  cut  off". 
The  iris  doubtless  fulfils  the  further  office  of  regulating,  as  a 
variable  diaphragm,  the  amount  of  light  that  enters  the  eye. 

A  distinct  image  is  formed  on  the  retina  of  each  of  our  two 
eyes.     These  images  are  probably  not  identical ;  indeed,  we 
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might  say  we  know  they  are  not ;  for  if  we  regard,  e.  g.,  a  solid 
cube,  first  with  one  eye,  then  with  the  other,  we  see  two  differ- 
ent perspectives  of  it.  If  we  take  an  accurate  drawing  of  each 
of  these  two  perspectives,  and  place  them  respectively  in  the 
two  compartments  of  a  stereoscope,  we  see  but  one  object, 
namely,  the  solid  cube,  of  which  the  two  drawings  are  the  per- 
spective projections.  Binocular  vision  differs,  then,  from  mo- 
nocular, in  imparting  to  us,  in  an  eminent  degree,  the  idea  of 
solidity  and  of  the  extension  of  bodies  in  three  dimensions. 
The  same  idea  is  imparted  to  a  less  degree  by  monocular  vision  ; 
in  this  case,  however,  it  is  the  result  of  our  judgment  of  the 
relative  distances  of  different  parts  of  the  object  from  the  eye, 
and  of  the  effects  of  relief  afforded  by  the  lights  and  shadows. 
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CHAPTEE   XVII. 

OPTICAL  DEFECTS  OF  VISION. 

A.  ANOMALIES  OF  REFRACTION. 

Eyes  may,  in  reference  to  their  refractive  powers,  be  divided 
into  four  classes : — 

1.  Normal  Eyes. — Pays   of  light  emanating   from   a   distant 

object — parallel  rays — are  brought  to  a  focus  on  the  retina. 

2.  Myopic  Eyes  "  in  front  of      " 
8.  Hypermetropic  Eyes                   "  behind         " 

4.  Astigmatic  Eyes  "     in  different  places,  accord- 

ingly as  the  rays  strike  different  meridians  of  the  cornea. 

We  shall  now  briefly  indicate  the  leading  features  of  the  last 
three  classes  of  eyes.  (For  the  first  class  vide  preceding 
chapter.) 

I.  Myopia. 

In  myopia  the  eye  is  either  abnormally  long,  the  refractive 
power  of  its  lenses  not  being  proportionately  low  to  compensate 
for  this  excess  of  dimension,  or  the  size  of  the  globe  being  nor- 
mal, the  refraction  of  its  lenses  is  excessive.  Hence  parallel, 
or  not  sufficiently  (in  proportion  to  the  degree  of  myopia)  di- 


Fig.  61. 
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vergent,  rays  proceeding  from  the  luminous  points  of  an  object 
are  reunited  into  their  corresponding  points  ("conjugate  foci") 
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in  front  of  the  retina :  the  rays  of  each  cone  diverging  again 
from  the  foci  (F,  F' ,  Fig.  61)  are  intercepted  by  the  retina  (R\ 
so  that  each  point  (p,  pr)  of  the  object,  instead  of  being  repro- 
duced by  a  corresponding  point  in  the  retinal  image,  is  repre- 
sented by  a  circle  ( C,  Cf),  the  transverse  section  of  a  cone ;  the 
different  "  circles  of  diffusion"  necessarily  partially  overlap  each 
other ;  and  hence  the  resultant  image  is  no  longer  a  faithful  re- 
production of  its  original,  but  blurred  and  confused,  and  vision 
is  proportionately  defective.  The  far-point  in  myopia  is  at  a 
definite  distance  from  the  cornea,  the  distance  being  inversely 
proportional  to  the  degree  of  myopia.  Cases  may  be  met  with 
in  which  the  eye  hardly  deviates  from  the  normal  standard, 
the  myopia  being,  say,  5V  ;l  on  the  other  hand,  we  have  met 
with  a  case  of  myopia  of  1/lf,  and  cases  of  J,  J,  &c,  are  by  no 
means  rare.  The  excess  of  refraction  of  a  myopic  eye  may  be 
counterbalanced — the  myopia  corrected — by  a  concave  lens,  by 
which,  in  proportion  to  the  depth  of  the  latter,  any  desired  de- 
gree of  divergence  may  be  conferred  on  the  rays  of  light.  In 
all  that  has  preceded  we  have  presumed  the  eye  under  exami- 
nation to  be  not  exercising  any  accommodation — to  be  "  in  a 
state  of  rest,"  as  it  has  been  termed. 

In  a  general  way,  the  following  method  will,  in  moderate 
myopics,  readily  give  the  correcting  concave  lens  required  : 
Measure  the -furthest  distance  at  which  No.  1  of  Jager's  test- 
types  is  distinctly  legible.  The  concave  glass  required  for  dis- 
tant objects  will  be  found  (by  trial)  to  be  of  a  somewhat  longer 
focus  than  that  indicated  by  the  far-point  thus  found.  If  the 
myopia  is  high,  but  not  excessive,  and  the  power  of  accommo- 
dation limited,  a  lower-powered  concave  will  be  required  for 
reading.  In  excessive  degrees  of  myopia,  dependent  on  serious 
organic  changes  in  the  internal  tunics  of  the  eye,  no  glasses 
should  be  permitted  at  all,  at  any  rate,  till  these  changes  have 
by  treatment  been  either  subdued,  or  at  least  rendered  persist- 
ently stationary. 

Myopia  may  present  one  or  more  of  the  following  objective 
signs  :    There  are  undue  prominence  and  size  of  the  globe ;  a 

•  This  convenient  method  of  notation  was  first  introduced  by  Donders  :  the 
denominator  indicates  the  far-point  of  the  eye  in  question  or  the  focal  length  of 
the  concave  glass  required  to  correct  the  myopia. 
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habit  on  the  part  of  the  patient  of  half  shutting  the  eyes  (to  di- 
minish the  circles  of  diffusion  •  hence  the  origin  of  "  myopia," 
from  fivoi,  I  close,  and  tS^,  eye) ;  tenseness  of  the  globe ;  deficient 
converging  power  from  weakness  of  the  internal  recti  muscles, 
terminating  in  extreme  cases  in  divergent  strabismus. 

One  of  the  heirlooms  of  traditional  surgery  is  the  supposed 
undue  prominence  of  the  cornea  in  myopia.  Helmholtz  and 
Donders  have  distinctly  disproved  the  general  truth  of  this 
statement  by  laborious  measurements  of  the  cornea  by  the 
ophthalmometer.  Another  set  of  very  important  diagnostic 
symptoms  is  that  furnished  by  the  ophthalmoscope.1  These  are 
the  possibility  of  seeing  the  inverted  image  of  the  fundus  oculi 
without  the  use  of  an  objective — myopic  refraction.  To  obtain 
a  sufficiently  extensive  field  of  view,  it  is  necessary  to  employ 
the  ordinarv  objective — a  lower  one  than  is  used  for  normal 
eyes.  A  very  characteristic  appearance  is  then  usually  seen. 
Embracing  the  optic  papilla  is  a  crescentic  pale  or  white  patch. 
It  varies  greatly  in  extent,  being  sometimes  very  narrow,  and 
sometimes  very  broad;  generally  situate  between  the  optic 
papilla  and  yellow  spot,  not  unfrequently,  however,  entirely 
surrounding  the  papilla.  The  retinal  vessels  coursing  over  the 
white  patch  are  seen  unusually  well  by  reason  of  the  contrast 
between  their  red  color  and  the  subjacent  white  ground,  and 
often  pursue  an  unusually  straight  course.  The  crescent,  or  sta- 
phyloma posticum,  as  it  is  called,  is  mostly  well-defined,  often 
very  abruptly  so,  and  not  uncommonly  bordered  with  a  punc- 
tuated line  of  black  pigment. 

"Myopic  refraction"  may  be  considered  pathognomonic  of 
myopia  ;  a  staphyloma  posticum  almost  so.  Surgeons  in  mili- 
tary practice  may  be  called  upon  to  decide  the  question  of  the 
existence  or  not  of  myopia  ;  in  the  event  of  prevarication  on 
the  part  of  the  person  under  examination,  the  ophthalmoscopic 
tests  of  myopia  will  prove  most  valuable  and  decisive.  Even  in 
civil  practice,  these  tests  are  sometimes  of  great  utility. 

In  one  case  we  observed  the  staphyloma  to  be  fringed  out- 
wardly by  a  peuliar  halo  of  regular  short  lines.     In  another 

1  For  farther  information  on  tliis  point,  consult  the  admirable  edition  of 
11  Zander  on  the  Ophthalmoscope,"  by  R.  B.  Carter,  of  Stroud. 
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rare  case  we  observed  with  the  ophthalmoscope  the  excavation 
of  the  staphyloma. 

It  occurred  in  a  woman  get.  38.  She  had  a  myopia  of  |  in 
each  eye,  and  possessed  an  acuteness  of  vision  of  about  y1^. 
The  annexed  woodcut  (Fig.  62)  represents  the  inverted  image 
of  the  staphyloma  posticum  of  the  right  eye. 

Fig.  62. 


5,=Excavaterl  staphyloma  posticum. 
a=An  artery  passing  over  the  bent  vein,  b. 
b'  =A  second  bent  vein. 
o  =Deformed  and  atrophied  optic  papilla. 

Sometimes,  however,  the  crescent  merges  gradually  into  the 
surrounding  redness  of  the  fundus,  and  is,  in  cases  of  extreme 
myopia,  not  unfrequently  accompanied  by  other  isolated  irregu- 
lar white  patches,  intermingled  with  black  pigment  spots  (dis- 
seminated choroiditis),  by  elongation,  hyper- vascularity,  atrophy, 
or  excavation  of  the  optic  papilla.  V.  Grafe  considers  all  these 
appearances  as  due  to  a  diffused  sclerotico-choroiditis,  which, 
according  to  Follin,  assumes  an  atrophic  tendency  in  the  in- 
volved tissue.  Those  myopic  eyes  which  have  been  anatomi- 
cally examined  have  generally  displayed  a  marked  elongation 
of  the  globe,  especially  so  in  the  posterior  hemisphere — hence 
the  other  name  which  has  been  applied  to  this  peculiar  patho- 
logical condition,  viz.,  staphyloma  posticum.1     We  have  met 

1  The  first  anatomical  description  of  staphyloma  posticum  is  to  be  found  in 
Scarpa's  Treatise  (translated  by  Briggs,  2d  edit.,  p.  399).  In  one  of  two  dissec- 
tions he  found  "  there  was  a  deficiency  of  the  nervous  expansion  of  the'retina  within 
the  cavity  of  the  staphyloma  ;  that  the  choroid  coat  was  very  thin  and  disco- 
lored at  this  part,  and  wanted  its  usual  vascular  plexus  ;  and  that  the  sclerotica, 
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with  a  few  cases  of  myopia,  one  (Case  28)  of  the  highest  degree 
we  ever  saw  (1/1?)  in  which  no  such  staphyloma  existed.  In 
these  it  is  fair  to  assume  the  myopia  was  caused  by  some  abnor- 
mal refractive  condition  of  the  humors. 

Case  28. — Progressive  Myopia  of  1/1  J,  unaccompanied  by 
Staphyloma  Posticum  or  Buphthalmos. 

Lewis  M.,  aet.  40,  had  lost  the  sight  of  the  right  eye  for  about 
14  years.  He  had  been  in  the  habit  of  using  stronger  and  stronger 
glasses,  till  he  was  at  last  obliged  to  use  a  combination  of  two 
concave  glasses  to"  assist  his  vision,  not  having  been  able  to 
procure  any  single  one  sufficiently  strong  for  his  purpose.  One 
of  these  concaves  was  of  2\"  focus;  the  two  together  equivalent 
to  one  of  If"  focus.  His  eye  was  not  unduly  prominent.  There 
was  no  staphyloma  posticum  in  the  left  eye;  the  right  one  had 
a  divergent  squint,  and  was  filled  with  innumerable  brilliant 
floating  scales,  which  presented  a  very  beautiful  ophthalmo- 
scopic picture  (=  synchisis  scintillans).  He  read  with  his  left 
eye  No.  1  at  1|  inches  from  the  cornea — not  further,  not  nearer. 
He  preferred  for  distance  2-inch  concaves  to  all  others,  and  with 
these  read  No.  23  at  about  10  feet,  No.  22  at  9  feet,  and  No.  21 
at  4J  feet.  Any  tinting  of  the  glasses  made  him  see  worse. 
We  regret  that  we  did  not  apply  atropine,  in  order  to  determine 
the  presence  or  absence  of  spasm  of  the  ciliary  muscle. 

Case  29. — Myopia  of  1/3  J. — Impossibility  of  wearing  the  reducing 
glasses  on  account  of  their  "dazzling" — This  remedied  by  tinting 
the  glasses. 

Jane  F.,  ast.  25,  consulted  Mr.  Laurence  on  January  15th,  1862. 
He  found  that  at  about  15  feet  she  could  not  read  No.  23 ;  that 
the  far- point  for  the  right  eye  was,  for  No.  1,  2f  ",  for  the  left 
eye  the  same;  whilst  the  near-point  for  each  eye  was  respectively 
2  J"  and  2}//;  so  that  she  possessed  practically  no  accommoda- 
tion. In  each  fundus  oculi  an  extensive  external  staphyloma 
posticum  was  seen.  The  globes  were  full  and  prominent.  With 
3|-inch  concaves  she  read  Nos.  23  and  22  at  a  distance  quite 
distinctly,  but  was  obliged  to  use  5-inch  concaves,  which  did 
not  enable  her  to  see  so  far  off,  on  account  of  the  distressing 
dazzling  sensation  the  3J-inch  glasses  caused  her.   This  was  the 

particularly  at  the  apex  of  the  staphyloma,  was  rendered  so  thin  as  scarcely  to 
equal  the  thickness  of  writing  paper."  The  predisposition  to  staphyloma 
posticum  in  the  position  it  always  constantly  occupies  is  probably  due  to  its 
being  that  of  the  protuberantia  sclerae  fetalis  (v.  Amnion),  where  the  sclerotic, 
even  at  birth,  is  thinner  than  elsewhere. 
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first  case  in  which  Mr.  Laurence  tried  the  effect  of  tinting  the 
glasses,  and  on  seeing  her  three  months  afterwards,  she  said  she 
had  constantly  worn  her  tinted  3^-inch  glasses,  without  ever 
again  experiencing  the  "dazzling1'  sensation  they  caused  before 
being  tinted.  In  these  cases  we  may  sometimes  with  advantage 
substitute  for  a  deep  concave  glass  a  more  shallow  one,  in  com- 
bination with  a  stenopeic  apparatus:  the  effects  are  a  larger, 
equally  defined  image,  with  a  diminution  of  the  amQunt  of  light. 

The  prognosis  in  myopia  depends  a  good  deal  on  whether  the 
above-named  organic  changes  are  excessive,  and  whether  they 
are  stationary  or  progressive.  In  unfavorable  instances  myopia 
may  end  in  amaurosis,  separation  of  the  retina,  or  intraocular 
hemorrhage. 

II.   HYPERMETROPIA. 

Eyes  affected  with  this  anomaly  are  only  adapted  for  the 
focussing  of  convergent  rays.  Speaking  generally,  all  that  has 
been  above  said  of  myopia  may  be  reversed,  mutatis  mutandis, 
in  the  case  of  hypermetropia.  Thus,  the  globe  is  dispropor- 
tionately short  in  comparison  with  the  refractive  power  of  its 
lenses;  parallel,  divergent,  or  not  sufficiently  convergent  rays 
would  be,  but  for  the  intervention  of  the  retina  (R\  brought  to 
a  focus  (F,  F',  Fig.  63)  behind  this  structure  which,  as  it  is, 

Fig.  63. 


receives  a  circle  of  diffusion  (C}  C)  for  each  luminous  point 
(Pj  Pf)  °f  tne  object  (0).  The  far-point  may  be  said  to  be 
definite  and  negative. 

The  deficiency  of  refraction  of  a  hypermetropic  eye  may  be 
counterbalanced — the  hypermetropia  corrected — by  a  convex 
lens.  In  determining  the  power  of  this  latter,  we  must  take 
into  consideration  a  point  not  necessary  to  regard  in  the  case  of 
myopia.     All  hypermetropics,  with  a  fair  power  of  accommo- 
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dation,  habitually  expend  a  portion  of  this  to  compensate,  more 
or  less,  for  the  deficient  refractive  power  of  the  eye.  The  func- 
tion of  accommodation,  which  by  normal  eyes  is  only  employed 
for  near  objects,  is  thus  by  hypermetropic  eyes  partially,  or  even 
nearly  exclusively,  used  for  distant  ones.  In  this  way,  high 
degrees  of  hypermetropia  may  be  almost  entirely  masked.  A 
certain  convex  glass,  perhaps  only  a  very  low-powered  one, 
will  be  found  either  to  improve,  or,  at  any  rate,  not  to  deterio- 
rate vision  for  distant  objects.  If  we  now  paralyze  completely 
the  power  of  voluntary  accommodation  by  the  application  of  a 
strong  solution  of  atropine  (gr.  iv  ad  lj),  then  the  patient's 
vision  will,  from  his  power  of  neutralizing  his  hypermetropia 
having  been  thus  destroyed,  be  found  to  be  materially  deterio- 
rated, but  may  be  again  restored  by  a  convex  glass  of  a  higher 
power  than  that  required  previous  to  the  paralysis  of  accommo- 
dation. The  existing  hypermetropia  may  be  thus  said  to  con- 
sist of  two  parts,  the  "manifest"  and  the  "  latent"  hypermetropia. 
The  remedy  for  hypermetropia  is  a  convex  glass  necessary  to 
correct  the  deficient  refracting  power  of  the  eye,  the  focal  length 
of  which  can  only  be  found  by  trial.  We  may,  in  practice, 
commence  with  that  lens  which  corrects  the  manifest  hyperme- 
tropia, and  proceed  by  degrees  to  that  which  corrects  the  latent. 

Hypermetropic  patients  generally  have  small,  sunken  eyes  ; 
are  often  asthenopic ;  are  occasionally  affected  with  convergent 
strabismus,  and  have  an  abnormally  far  near-point  (most  of  the 
"singular  cases  of  presbyopia  occurring  in  young  subjects"  are 
really  cases  of  hypermetropia).  Ophthalmoscopically,  hyper- 
metropia is  only  detected  by  the  normal  or  myopic  eye  of  the 
observer  being  able  to  recognize  the  details  of  the  direct  image 
of  the  fundus  oculi  without  a  concave  eyepiece. 

The  following  is  one  of  the  highest  degrees  of  hypermetropia 
we  have  seen  : — 

Case  30. — John  Edwards  was  6  years  old  when  he  was  brought 
to  Mr.  Laurence  at  the  Ophthalmic  Hospital,  Southwark,  by  his 
mother,  on  December  12th,  1860.  Since  the  child  was  three 
years  old  she  had  observed  that  his  sight  was  defective,  and 
that  he  always  brought  objects  very  close  to  his  eyes  when  he 
wished  to  see  them  distinctly.  Mr.  Laurence  found  he  required 
5-inch  convexes  to  read  No.  22  at  distance ;  but  after  the  eyes 
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had  been  subjected  to  atropine  for  an  hour  he  required  3J-inch 
convexes,  with  which  he  read  No.  23  at  6  feet  9".  The  eyes 
were  examined  about  twelve  hours  later,  and  5-inch  convexes 
were  the  glasses  with  which  he  obtained  the  most  distinct  vision 
for  distance,  reading  with  them  No.  21.  On  examining  his  eyes 
ophthalmoscopically,  no  morbid  appearances  were  perceptible 
in  either  fundus  oculi ;  but  the  direct  image  could  be  observed 
in  either  eye  as  far  off  as  3  inches  from  the  cornea,  after  the  full 
action  of  atropine.  Both  catoptric  images  from  the  lens-surfaces 
could  be  distinctly  seen  in  each  eye,  proving  it  was  not  a  case 
of  congential  absence  of  the  crystalline  lenses.  The  case  was 
seen  again  upwards  of  a  year  afterwards  ;  the  boy  ever  since  he 
was  first  seen  wore  5-inch  convexes.  With  these  he  read  at  20 
feet  No.  21,  without  them  he  could  not  read  No.  23. 

III.  Astigmatism. 

In  astigmatism  the  refractive  power  of  the  eye  differs  in 
different  meridians  of  the  cornea.  Astigmatism  may  be  diag- 
nosed by  the  following  signs:  1.  A  defect  in  visual  power  of  an 
optical  nature  not  remediable  by  ordinary  spherical  lenses.  2. 
The  patient's  seeing  a  luminous  point,  not  as  a  point,  but,  more 
or  less,  as  a  line.  3.  An  inability  to  perceive  vertical  and 
horizontal  lines,  or,  more  generally,  lines  having  different 
inclinations,  at  the  same  time  with  equal  distinctness.  4.  Im- 
provement of  vision  through  a  narrow  slit  in  a  card,  with  or 
without  the  addition  of  a  spherical  lens.  Astigmatism  may  be 
remedied  by  cylindrical  lenses,  segments  of  cylinders,  refracting 
only  transversely  to  their  axes. 

In  some  cases  of  astigmatism  the  principal  axes  of  curvature 
deviate  more  or  less  from  the  vertical  and  horizontal  directions. 

Astigmatic  patients  are  remarkably  sensitive  to  the  slightest 
deviation  of  the  axis  of  the  cylindrical  glass  from  that  which 
most  completely  corrects  the  asymmetry,  the  least  change  of 
position  of  the  axis  at  once  lowering  the  acuteness  of  vision. 
It  is,  therefore,  not  only  scientifically  but  practically  neccessary 
to  be  able  to  determine,  and  note  for  the  guidance  of  the  optician, 
the  precise  angular  position  of  these  axes. 

The  instrument  [Astigmometer]  (Fig.  6-1)  for  this  purpose  con- 
sists essentially  of  a  circular,  shallow,  white-metal  cell  (c),  into 
which  the  cylindrical  glass  is  adapted  by  a  collar  (k).  The  cell 
is  graduated  in  half  its  circumference  into  degrees,  commencing 
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F*g.  64.  at  o°,  and  extending  on  each  side  from  0° 

through  all  intermediate  degrees  to  90°. 
The  cell  is  revolvable  by  a  handle  (h)  at 
the  opposite  point  of  the  circle  to  0°,  around 
a  fixed  second  brass  circle  (ef) ;  this  latter 
is  fixed  to  the  stem  (S)  of  the  instrument, 
so  that  it  can  be  held  by  the  hand  of  the 
surgeon  in  front  of  the  patient's  eye  (e). 
The  circle  (cf)  has  a  notch  (n)  corresponding 
to  its  uppermost  point  when  the  instrument 
is  held  vertically.  In  using  the  instrument, 
the  cell  (c)  is  first  brought  by  the  handle 
(h)  into  such  a  position  that  0°  corresponds 
exactly  to  the  notch  (n) ;  the  cylindrical 
glass  is  now  dropped  into  the  cell  (c),  so 
that  the  axis  of  the  lens  corresponds  to  n 
and  0°,  and  is  fixed  in  this  position  by  the 
collar  (k\  which,  to  avoid  any  angular  dis- 
placement of  the  lens,  slides — not  screws — 
into  c.  The  instrument  being  now  held 
vertically  before  the  patient's  eye  in  the 
same  plane  as  the  cornea,  the  handle  (h)  is  turned  round  till  the 
greatest  definition  of  vision  is  obtained.  The  inclination  of  the 
axis  of  the  lens  is  now  read  off  by  seeing  to  which  of  the  de- 
grees on  c,  n  corresponds. 

M.  Javal  has  proposed  a  new  method  of  determining  the  ex- 
istence and  amount  of  astigmatism. 

The  following  is  an  extract  from  his  very  interesting  Paper 
upon  the  subject  in  the  Annates  oVOculistique  for  January  and 
February,  1865. 

"  1.  Monocular  Demonstration. — Draw  a  circle  with  radii  15° 
from  each  other,  and  let  the  patient  view  this  figure  through  a  lens, 
which,  for  the  sake  of  precision,  I  will  suppose  to  be  a  3-inch 
one.  Withdraw  the  figure  gradually,  till  all  the  lines  become 
dim,  or  disappear,  excepting  one.  Tthen  try  all  your  cylindrical 
concaves,  one  after  another,  beginning  with  the  lowest  powers, 
with  their  axes  perpendicular  to  the  radius,  which  has  remained 
black,  till  you  have  found  the  glass  which  makes  all  the  radii 
equally  black.  You  have  then  at  once  diagnosed  astigmatism, 
and  determined  the  number  and  position  of  the  correcting  glass. 
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For  every  person  with  binocular  vision  the  following  procedure 
is  much  more  preferable : — 

Fig.  65. 


"  2.  Binocular  Determination. — We  now  add  before  the  other 
eye  a  lens  and  a  circle,  identical  with  the  preceding  ones,  the 
circle  being  first  at  the  focal  lengths  of  the  glasses  with  their 
centres  as  far  apart  as  the  distance  between  the  two  eyes.  The 
circles  cannot  be  fixed,  excepting  the  visual  lines  are  parallel 
and  the  head  straight.  The  relative  position  of  the  visual 
lines  being  a  fixed  one,  this  sufficiently  guards  against  any 
changes  of  accommodation. 

"That  the  patient  may  readily  say  what  he  sees,  the  radii  are 
marked  with  the  same  numbers  as  the  hours  of  a  watch,  and 
these  numbers  not  being  seen  by  the  same  eye  as  the  radii,  afford 
a  constant  test  of  binocular  vision. 

"  M.  Nachet  has  constructed  an  apparatus  realizing  the  above 
conditions.  By  a  simple  mechanism  the  circles  may  be  moved 
forwards  or  backwards,  or  the  lenses  may  be  decentrated,  so  as 
to  always  face  the  two  images,  and  in  less  than  a  minute  the 
whole  series  of  cylindrical  glasses  may  be  submitted  to  the  eye 
in  any  desired  position m 

The  following  two  cases  illustrate  the  diagnosis  and  treat- 
ment of  astigmatism : — 

1  A  detailed  description  of  Javal's  Astigmometer  will  be  found  in  the  Annates 
(V  Oculistique  for  Jan.,  Feb.,  1865,  or  at  p.  97  of  Dr.  Karst's  (of  Creuznach) 
translation  of  Mr.  Laurence's  "Optical  Defects  of  the  Eye."  "Die  optischen 
Fehler  des  Auges."     Creuznach,  1868. 
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Case  31. — Myopic  Astigmatism  (^o)  from  Unduly  High  Curvature 
of  the  Vertical  Meridian,  remedied  by  a  Cylindrical  Lens. 

Mr.  A.,  set.  24,  consulted  Mr.  Laurence  for  acute  asthenopic 
symptoms,  which  had  become  more  especially  severe  during 
the  time  he  had  been  reading  hard  for  a  University  degree.  He 
had  for  many  years  worn  concave  glasses,  which  he  had  found 
it  necessary  to  change  several  times  for  others  successively 
stronger,  till  he  now  used  glasses  of  5  inches  focal  length. 
There  was  no  marked  insufficiency  of  the  internal  recti  muscles. 
Before  examining  his  eyes  with  the  ophthalmoscope,  extensive 
staphyloma  postica  were  expected,  if  not  more  serious  organic 
lesions,  of  the  fundus  oculi.  But  the  appearances  were  alto- 
gether at  variance  with  the  apparently  high  degree  of  myopia 
present.  In  truth,  there  were  hardly  any  appreciable  devia- 
tions from  the  natural  state  of  the  fundus,  nor  was  the  indirect 
image  definable  without  the  use  of  an  object-lens. 

This  led  to  the  suspicion  of  the  presence  of  astigmatism. 

Left  eye. — (1)  With  6-inch  concave  at  8  feet  vertical  lines 
appear  very  indistinct,  horizontal  ones  distinct,  and  vice  versa 
with  14-inches  concave. 

(2)  With  4-inch  concave  at  8  feet  a  luminous  point  appears  as 
a  narrow  horizontal  line,  thickened  at  its  centre  with  a  12-inch 
concave,  as  a  narrow  vertical  line. 

(3)  Further  investigations  showed  that  the  eye  was  myopic 
in  the  horizontal  meridian  to  a  52<j,  in  the  vertical  to  a  2%. 

With  a  combination  of  a  10-inch  spherical  concave  and  a  20- 
inch  cylindrical  concave  (axis  horizontal)  the  appearances  (1)  and 
\2)  disappeared,  and  his  visual  power  was  exactly  double  of  that 
with  his  old  glasses  on  (from  #  =  J  to  £  =  £).  For  at  8  feet, 
with  a  5-inch  concave  spherical  lens  on,  he  only  read  XXX  ; 
with  the  above  combination  he  read  XV. 

The  right  eye  was  also  astigmatic,  though  not  to  quite  so 
high  a  degree  as  the  left. 

Case  32. — Hypermetropic  Astigmatism  (,'g)  of  Left  Eye. 

Mary  D.,  Bet.  49,  consulted  Mr.  Laurence  on  November  loth, 
1862,  on  account  of  asthenopic  symptoms.  After  repeated 
examinations,  she  was  found  to  be  emmetropic  in  the  right  eye, 
but  in  the  left  eye  there  existed  a  hypermetropia  of  -,'g  limited 
to  its' horizontal  meridian,  as  evidenped  by  the  following  facts: — 

(1)  Horizontal  lines  at  8  feet  appear  to  her  more  distinct  than 
vertical  ones,  and  vice  versa  with  18-inch  convex.  18-inch 
convex-cylindrical,  axis  vertical,  makes  both  sets  appear  equally 
distinct. 

(2)  With  18-inch  convex,  a  luminous  point  assumes  an  oval 
shape,  the  axis  being  slightly  out  of  the  vertical. 
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(3)  With  18-inch  convex,  cylindrical,  axis  vertical,  her  visual 
power  is  doubled.  She  was  also  presbyopic  with  either  eye  to 
about  a  y'g. 

With  glasses  corresponding  to  the  above  facts,  she  reads  No. 
2  at  11  inches,  without  any  asthenopic  symptoms. 

IT.  Uniocular  Diplopia. 

This  form  of  double  vision  occurs  when  one  eye  alone  is  used. 
It  is  generally  caused  by  some  inequality  of  refraction  of  the 
eye.  That  this  will  explain  such  a  case  may  be  proved  by 
looking  with  one  eye  partly  through  and  partly  not  through  a 
convex  or  concave  lens  held  before  the  eye :  two  images  of  the 
object  are  at  once  seen.  The  same  effect  ensues  from  a  drop  of 
mucus  on  the  cornea,  from  inequality  or  cicatrices  of  the  corneal 
surface,  from  bands  of  adhesion  in  the  pupillary  area,  from  ab- 
normalities of  curvature  or  of  position  of  the  crystalline  lens. 
( Vide  Case  15.)  If  a  myopic,  hypermetropic,  or  presbyopic 
person  regards  a  luminous  point  beyond  his  limits  of  distinct 
vision,  he  sees  a  multitude  of  small  images  of  it :  these  probably 
represent  the  multiple  structure  of  the  crystalline  lens,  and  dis- 
appear on  the  respective  anomaly  of  refraction  being  corrected 
by  an  appropriate  lens. 

B.  ANOMALIES  OF  ACCOMMODATION. 

I.  Presbyopia. 

In  young  children  the  near  point  is  about  2J"  from  the 
cornea ;  with  the  tenth  year  it  commences  to  recede,  till  at  the 
fortieth  year  it  is  about  9  inches  from  the  cornea.  This  reces- 
sion of  the  near-point  then  comes  to  be  felt  as  a  substantial 
defect,  constituting  "  presbyopia."  Hence  it  follows  that  the 
commencement  of  presbyopia  depends  on  an  arbitrary  standard, 
according  to  Donders,  as  soon  as  the  near-point  is  further  than 
8''  from  the  eye.  Such  a  standard  will  also  vary  with  the 
occupation  of  the  patient ;  e.  g.,  presbyopia  would  be  felt  at  an 
earlier  age  by  a  literary  man  than  by  a  sailor.  It  is  presumed 
to  depend  on  an  increased  density  of  the  lens,  or  on  a  deficient 
power  of  the  ciliary  muscle.  Its  remedy  is  the  use  of  convex 
glasses.  It  bears  no  relation  to  the  refraction  of  the  eye  propr. 
sic  diet.,  and  may  equally  affect  normal,  myopic,  hypermetropic, 
or  astigmatic  eyes. 
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The  estimation  of  the  amount  of  presbyopia  in  any  given  case 
will  now  claim  our  attentive  consideration,  as  it  affects  the  three 
classes  of  eyes. 

1.  Presbyopia  in  Normal  Eyes. — Let  a  person  be  able  to  see 
with  his  naked  eyes  distant  objects,  but  not  near  ones  distinctly 
any  closer  than,  say,  fourteen  inches,  what  amount  of  accom- 
modation does  he  possess  ? — Answer  :  T\. 

According  to  Donders'  assumed  standard  near-point  of  eight 
inches  for  the  commencement  of  presbyopia,  the  minim  urn  amount 
of  accommodation  a  person  m  ast  possess  not  to  be  presbyopic  is  £ ; 
but  in  our  supposed  case  he  has  only  y'^.  Therefore  the  differ- 
ence between  these  two  fractions :  £ — 1\=  T,5  (nearly) — expresses 
the  deficit  of  accommodation — the  presbyopia — the  patient 
labors  under.  For  distinct  vision  at  eight  inches  he  finds  him- 
self minus  such  an  amount  of  accommodation  as  is  equivalent 
to  a  19-inch  convex-glass  lens.1  If  we,  therefore,  artificially 
supply  him  with  such  a  lens,  we  at  once  correct  his  presbyopia, 
always  with  the  proviso  that,  if  he  himself  at  the  same  time 
employs  all  his  natural  accommodation  (^\\  he  will  then  be 
able  to  read,  work,  &c,  at  eight  inches.  Few  persons,  however, 
would  be  able  to  endure  such  a  strain  on  the  ciliary  muscle  for 
any  length  of  time  without  fatigue  (asthenopia) ;  but,  on  the 
other  hand,  few  persons  desire  to  employ  their  eyes  continuously 
for  so  close  a  distance  as  eight  inches.  For  such  convenient 
distances  as  10,  11,  or  12  inches,  convex  glasses  of  19  inches' 
focus  will  answer  admirably  without  overtaxing  the  patient's 
natural  power  of  accommodation.  Thus,  e.  g.,  for  reading  at  12 
inches  he  will  only  have  to  use  3^  accommodation,  which  is 
about  half  of  the  entire  amount  he  has  (^.2  :  1*4  —  2  :  1>  nearly). 
At  19  inches  off,  with  his  presbyopic  glasses  of  y1^  on,  he  will, 
of  course,  have  to  entirely  suppress  his  accommodation.  Beyond 
that  distance  he  will  not  be  able  to  see  at  all  (nor  will  he  require 
to  do  so)  with  his  presbyopic  glasses  on.  If  -  =  the  presbyopic's 
natural  accommodation,  the  glass  he  requires  is  then  given  by  the 
formula  g  — -  =  /where/  =  the  focal  length  of  the  required  glass. 
This  result  of  theory  must,  however,  always  be  checked  by  clini- 
cal observation.     As  a  rule,  on  account  of  the  convergence*of 

1  Convex  glasses  in  presbyopia  act  in  two  ways  :  (1)  they  increase  the  diver- 
gence of  rays,  (2)  they  magnify.  We  always  find  patients  can  read  a  smaller 
type  with  them. 
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the  optic  axes,  the  patient  generally  prefers  a  lower  glass  than 
the  one  given  by  the  above  formula.  We  may  say,  generally, 
that  in  prescribing  a  pair  of  glasses  for  a  presbyopic,  the  object 
should  be  to  reinforce  his  defective  accommodation  by  convex 
lenses,  neither  so  strong  as  to  supersede  his  own  remaining 
natural  accommodation,  nor  so  weak  as  to  tax  it  further  than  it 
admits  of. 

Donders  gives  a  table  of  what  glasses  are  required  at  different 
ages  in  emmetropia  (normal  refraction  of  the  eye),  with  normal 
acuteness  of  vision  and  accommodation,  for  writing,  and  for 
reading  ordinary  type. 


a 

Glasses  required. 

d 

< 

i 

b 

c 

Age. 

In  present 
E. 

In  original 
E. 

Distance 

of  distinct 

vision. 

R, 

p2 

48 

g'o 

A 

14" 

60" 

10" 

50 

i 

40" 

i 

40 

14 

40 

12 

55 

1 
30 

1 

35 

14 

30 

12 

58 

1 
25 

210 

13 

22 

12 

60 

1 

1 
IS 

13 

18 

12 

62 

1 
1  4 

1 
12 

13 

14 

12 

65 

1 

13 

1 
TO" 

12 

13 

11 

70 

t'o 

•f* 

10 

10 

10 

75 

1 

s's 

9 

9 

9 

78 

1 

s's 

8 

8 

8 

80 

7 

1 

4-5 

7 

7 

7 

"Column  b  gives  the  glasses  required  for  E  (Emmetropia),  proved  at  the 
moment ;  c  for  E  in  youth,  and  therefore  for  H  (Hypermetropia),  acquisita  at 
the  time  of  observation  ;  in  both  cases  the  diminished  acuteness  of  vision 
belonging  to  the  time  of  life  is  taken  into  account ;  d  indicates  the  distance 
which  is  preferred  for  vision  with  these  glasses ;  e,  finally,  the  space  through 
which  they  admit  of  acute  vision,  that  is  from  R2  with  the  least,  to  P2  with  the 

greatest   convergence   I  —  =  — — 7r)'" — Doners'    work  on   Accommodation 

and  Refraction,  p.  220,  1. 

14 
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2.  Presbyopia  in  Myopic  Eyes. — All  the  more  highty  myopic 
eyes,  as  4a  rule,  are  deficient  in  accommodation — more  or  less 
presbyopic,  we  might  almost  say.  But  presuming  we  adopt 
our  previous  standard  of  presbyopia,  it  is  clear  that  the  term  is 
inapplicable  to  all  degrees  of  myopia  above  J  ;  for  their  far-point 
is  already  less  than  8  inches,  and  a  fortiori  their  near- point. 
But  when  we  come  to  deal  with  low  degrees  of  myopia,  at  a 
certain  age,  presbyopia  is  a  very  usual  concomitant.  For  ex- 
ample, a  person's  eye  presents  this  combination — (1)  the  far- 
point  is  20  inches  ;  (2)  the  near-point  12  inches.  On  account  of 
(1)  the  patient  is  myopic ;  of  (2)  he  is  also  presbyopic.  He  is 
short-sighted  and  long-sighted  at  the  same  time.  His  far-point 
is  too  close ;  his  near-point  too  far.  In  fact,  his  range  of  dis- 
tinct vision  with  the  unaided  eye  is  comprised  in  a  line  of  8 
inches.  His  power  of  accommodation  1  is  T'.j  —  ^o  —  *V  What 
glass  would  the  eye  require  (abstracting  ourselves  for  a  moment 
from  the  co  existing  myopia),  using  its  entire  3V  of  accommo- 
dation to  read  distinctly  at  8  inches  ? 

1       1       1 
~8~~~  30~~10£$' 

a  convex  glass  of  11  inches  focal  length,  therefore,  corrects  the 
presbyopia,  but  we  must  also  correct  the  myopia  (of  a  2'0).  In 
other  words,  from  T  j^  we  must  subtract  g1^,  which  gives  J4.1 
A  convex  glass  of  24  inches  focus  is  the  glass  required  to  correct 
simultaneously  the  presbyopia  and  the  myopia  for  near  objects. 
Generally,  if l  =  the  patient's  accommodation,  l  his-myopia,  the 
glass  required  to  neutralize  his  presbyopia  and  myopia  together 
is  given  by  the  formula  J — (I  +  I)  =  i,  F  being  the  focal 
length  in  inches  of  the  required  convex  glass.  This  patient 
required  a  20  inch  concave  for  distant,  a  24-inch  convex  for 
near  objects. 

3.  Presbyopia  in  Hypermetropic  Eyes. — A  little  reflection  will 
show  that  in  this  combination  the  amount  of  latent  hyperme- 
tropia  is  too  small  to  require  being  taken  into  account.  Having 
ascertained  the  amount  of  the  manifest  hypermetropia  present, 

1  We  may  carry  this  out  in  practice  by  ascertaining  the  near-point  of  the 
patient  with  his  reducing  concaves  on.  This,  in  the  above  case,  is  30  inches. 
From  |  subtract  ^,  and  from  the  result  .}0,  and  the  final  result  will  be  ^,  as 
before. 
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we  may,  of  course,  from  the  position  of  the  near-point,  readily 
estimate  that  of  the  presbyopia.  For  example,  a  person  has  a 
hypermetropia  of  T'o,  but  with  his  10-inch  convex  glasses  can- 
not see  nearer  than  24  inches.  To  see  at  8  inches  he  will  require 
glasses  of  T10  +  J — j-A  =  ^i  nearly  ;  with  5|-inch  convex  glasses 
to  read  at  8  inches  he  will  have  to  use  all  his  natural  accommo- 
dation (^j),  but  does  not  for  any  distances  further  than  8  inches. 

In  the  application  of  glasses  for  correcting  presbyopia,  certain 
circumstances  attending  the  exercise  of  the  two  eyes  together, 
binocular  vision,  have  to  be  taken  into  consideration.  This 
subject  has  been  specially  and  philosophically  studied  by  Dr. 
Giraud-Teulon,  of  Paris.  The  following  is  a  short  abstract  of 
his  views: — 

Supposing  the  two  presbyopic  eyes  (in  Fig.  QQ)  at  their  maxi- 
mum accommodation  to  have  the  near-point  A',  and  that  the 


two  convex  lenses  produce  virtual  images  of  the  point  A  at  the 
same  distance  as  that  of  the  near-point,  the  eye  0  will  perceive 
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an  image  of  A  at  w,  and  the  eye  o'  one  at  m ;  there  will,  in  a 
word,  be  crossed  diplopia ;  this  is,  however,  overcome  by  the 
eyeballs  converging  to  A,  by  which  means  two  images,  m  and  n, 
are  fused  at  the  point  A'.  The  eyes  are  then  converged  to  A, 
but  accommodated  for  A'.  Hence  the  natural  harmony  of  con- 
vergence and  accommodation  is  broken.  By  using,  however, 
only  the  external  portions  of  the  two  lenses,  the  two  images  m 
and  n  may  be  fused  without  any  such  unnatural  convergence  of 
the  globes,  a  physical  (prismatic)  action  being  substituted  for  a 
physiological.  Dr.  Giraud-Teulon  hence  advises  the  use  of 
excentric  lenses  (lentilles  decentrees),  by  which  he  states,  no 
muscular  effort  being  required,  vision  is  rendered  materially 
easier  and  less  fatiguing. 

II.   Paralysis  of  Accommodation. 

The  prominent  diagnostic  sign  of  paralysis  of  accommodation 
is  an  impairment  of  vision  for  near  objects,  whilst  that  for  dis- 
tant ones  remains,  in  the  majority  of  cases,  comparatively  un- 
affected. This  second  clause  refers,  however,  only  to  loss  of 
accommodation  as  it  occurs  in  the  normal  (emmetropic)  eye  ;  for 
should  the  refraction  of  the  affected  eye  have  originally  been 
defective  in  converging  power  (hypermetropic)  in  its  conforma- 
tion, with  a  tolerable  range  of  accommodation,  then  its  vision 
will  commonly  be  found  diminished  not  only  as  regards  near 
objects,  but  also  for  distant  ones.  This  latter  defect  will  there- 
fore require  to  be  corrected  by  suitable  convex  glasses,  before 
we  proceed  to  examine  into  the  amount  of  accommodation 
available  for  near  objects. 

Case  33. —  Complete  Paralysis  of  the  Ciliary  Muscle  and  partial  of 
the  Iris ;  from  Debility. 

Elizabeth  K ,  a  very  intelligent  child,  get.  11,  came  to  the 

out-patients'  room  of  the  Ophthalmic  Hospital,  Southwark,  on 
February  4th,  1864.  For  two  or  three  weeks  previously  she 
had  been  suffering  from  dyspepsia  and  general  debility,  and 
during  the  last  few  days  had  complained  of  being  unable  to 
read  small  print,  or  to  distinguish  distant  objects  clearly.  Both 
pupils  measured  3'"  in.cliameter,  and  acted  but  sluggishly  under 
the  stimulus  of  light. 
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Visual  Power  : — 
For  distance : — 

With  either  eye  at  20'  reads  No.  22. 
With  +  30  "     No.  19. 

For  near  objects : — 

With  either  eye,  the  nearest  distance  she  reads  No.  16  =  7". 
With  +  30  "  "  "       "     No.  12  =  9". 

In  addition  to  -f  30  (the  neutralizing  glass  for  her  hypermetro- 
pia)  she  requires  : — 

+  4  to  read  No.  1  at  about  4". 
+  6         "         "  "      6". 

+  8         "         "  .  "      8". 

But  with  4-  30  alone,  she  reads  No.  12  (the  smallest  type  she 
can  decipher)  at  9".1 

After  the  application  of  a  strong  solution  of  atropine  (gr. 
viij  ad  Ij)  on  the  following  day,  the  visual  power  remained 
exactly  the  same  as  when  she  came  to  the  hospital,  showing  that 
the  paralysis  of  the  ciliary  muscle  was  as  complete  as  it  could 
possibly  be.  The  direct  image  was  tolerably  well  seen  with- 
out an  eye-piece,  and  a  narrow  pigment  line  was  present  on  the 
inner  side  of  each  optic-nerve  entrance. 

At  4.07  P.  M.  the  Calabar  bean  extract  was  applied  to  both 
eyes,  which  were  in  the  same  condition  as  above 
noted. 

4.37  P.  M.  Both  pupils  measure  V"  in  diameter. 

At  20'  she  reads  No.  19       )       ..,     .., 

at  •   *  f     at     -i      off     r  with  either  eye. 

Near-point  for  Is o.  1  =  3"    j 

With  a  stenopeic  aperture  of  1'"  diameter,  previous  to  the 
application  of  the  Calabar  bean,  she  could  read  No.  20  at  20', 
and  No.  6  at  3". 

4.47.     Both  pupils  contracted  to  J'"  in  diameter,  but  the  visual 

power  remains  the  same  as  at  4.37. 
5.17.     Both  pupils  measure  \'"  in  diameter. 

At  20'  she  reads  No.  19.  ^ 

(No  convex  or  concave  glasses  improve)  >  with  either  eye. 

Near-point  for  No.  1=2"  j 

With  a  stenopeic  hole  of  \ni  diameter,  previous  to  the  appli- 
cation of  the  Calabar  bean,  she  read  No.  20  at  20'  and  No.  1  at 
3",  which  shows  that,  in  this  case,  the  contraction  of  the  pupil 

1  According  to  Donders,  the  near-point  in  the  emmetropic  eye  at  11  years  of 
age  is  about  2jf  inches  (op.  supra  cit)  :  in  our  case,  after  correction  of  the  hyper- 
metropia,  it  is  seen  to  be  three  times  as  di^uit. 
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was  a  very  important  element  in  the  improvement  of  vision  both 
for  near  and  distant  objects. 

R  Haust.  Quinse  cum  Ferro,  §j,  ter  die. 

When  last  seen,  she  had  completely  recovered  her  accommo- 
dation, she  being  able  to  read  No.  1  at  3",  and  No.  19  at  20'. 

Case  34. — Traumatic  Paralysis  of  the  Circular  Fibres  of  the 
Ciliary  Muscle  (cmd  Iris),  occurring  in  a  case  of  Hypermetropia 
(/g),  corrected  (partially)  by  Convex  Glasses,  or  by  the  Calabar 
bean. 

Fanny  V.,  set.  28,  presented  herself  at  the  Ophthalmic  Hos- 
pital, Southwark,  on  August  20th,  1863.  Eight  days  previ- 
ously, whilst  opening  a  lemonade-bottle,  the  cork  flew  out,  and 
struck  her  on  the  left  eye,  causing  great  pain  and  dimness  of 
vision,  which  continued  till  she  came  to  the  hospital.  When 
the  patient  was  seen,  the  pupil  was  observed  to  be  dilated  and 
fixed  ;  she  could  read  no  less  type  than  No.  16,  and  that  but 
indistinctly.  The  fundus  oculi  was  indistinct,  as  if  from  exuda- 
tion. 

R  Potass,  iodid.,  gr.  ij,  ter  die. 

August  24th. — The  pain  has  left  her ;  she  now  reads  No.  14. 

R  Potass,  iodid.  cum 

Quin.  disulph.,  gr.  j,  ter  die. 

September  1st. — From  the  patient  remarking  to-day  that  her 
vision  was  greatly  improved  by  looking  through  a  pin-hole  in 
a  card,  the  optical  condition  of  her  eye  was  investigated  more 
closely  than  had  hitherto  been  done,  the  case  having  previously 
been  taken  rather  for  one  of  simple  retinitis. 

The  pupil  of  the  left  (injured)  eye  measured  3'"  in  diameter, 
and  was  perfectly  fixed,  whilst  that  of  the  right  measured  but 
2'"  in  the  same  light,  and  contracted  with  the  greatest  activity. 
There  was  no  evidence  of  any  dislocation  of  the  lens,  either  in 
a  tremulous  condition  of  the  iris,  or  in  a  direct  objective  exam- 
ination. It  was  discovered  in  this  latter  that  the  direct  image 
could  be  seen  without  the  necessity  of  employing  a  concave 
eye-piece. 

"  With  the  left  eye  at  20'  she  read  No.  22  imperfectly,  but  through 
an  aperture  of  \,n  diameter  she  could  read  No.  20,  or  with  -f  16 
alone  No.  18  well.  Finding  that  witm  +  16  she  could  distin- 
guish a  much  smaller  type  than  with  an  aperture  of  \"f  diame- 
ter, it  was  clear  that  the  defect  in  vision  was  rather  dependent 
on  some  deficiency  in  the  refractive  power  of  the  eye  than 
simply  on  the  dilatation  of  the  pupil. 
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At  first,  the  right  eye  appeared  to  be  emmetropic,  as  at  20' 
she  could  read  No.  18  with  ease.  But  finding  that  low  convex 
glasses  did  not  deteriorate  vision  for  distance,  and  that  the  near- 
point  of  this  (right)  eye  was  unusually  distant,  viz.,  8J",  we 
were  induced  to  paralyze  her  power  of  accommodation  in  this 
eye;  after  which  it  was  found  that  she  could  not  read  even  No. 
23,  but  with  4-  16  she  read  No.  18  just  as  well  as  before  any 
atropine  had  been  applied,  the  direct  image  being  also. as  clearly 
seen  without  an  eye-piece  in  this  as  in  the  left  eye. 

With  the  injured  eye  she  read  No.  18  at  about  13",  but  with 
4-  16  she  read  No.  8  at  the  same  distance.  A  square  of  the 
Calabar  bean  paper  was  now  put  into  the  palpebral  sinus  of  this 
eve.  In  ten  minutes  the  pupil  was  contracted  to  a  diameter  of 
about  V"  (a  little  larger);  she  now  read  at  20'  No.  20  (which 
was  a  number  lower  than  she  could  read  through  an  aperture 
of  V"  diameter  previously  to  the  application  of  the  Calabar 
bean),  and  with  -f  36  No.  19  well,  her  near-point  for  No.  10 
being  18".  Although  the  pupil  continued  to  contract  till  at 
last  it  was  only  \,f1  in  diameter  (where  it  remained  fixed),  no 
further  improvement  in  vision  ensued  for  distance,  but  she  could 
now  read  No.  8  at  4",  and  with  4-24  No.  2  at  the  same  distance. 
This  fact,  combined  with  the  previous  observation  made  with 
the  stenopeic  hole,  proved  that  the  Calabar  bean  improved  the 
patient's  vision,  not  alone  hy  its  action  on  the  pupil,  but  in  a 
far  greater  degree  by  that  on  the  ciliary  muscle.     * 

The  nature  of  the  case  was  now  clearly  made  out — viz.,  that 
it  was  one  of  a  tolerably  high  degree  of  hypermetropia  of  both 
eyes,  and  that  the  defect  of  vision  noticed  in  the  left  eye  was 
due  to  a  paralysis  of  the  ciliary  muscle,  which  prevented  the 
patient  correcting  her  hypermetropia  by  voluntary  accommoda- 
tion, but  which  was  entirely  supplemented  by  convex  glasses, 
or  remedied  to  a  great  extent  bv  the  Calabar  bean. 

Case  35. — Paralysis  of  the  Ciliary  Muscle  following  suppressed 

Scarlatina. 

Amy  M.,  set.  7,  a  most  intelligent  child,  was  admitted  on  De- 
cember 11th,  1863,  as  an  out-patient  at  the  Ophthalmic  Hospital, 
South wark,  complaining  of  "dimness  of  sight."  About  six 
weeks  previous  to  her  admission  she  was  suffering  from  sup- 
pressed scarlatina,  and  had  lately  experienced  severe  mental 
distress  from  the  loss  of  a  sister.  On  December  1st  she  com- 
plained of  a  "pricking"  in  the  right  eyelid,  followed  by  impair- 
ment of  vision  for  near  objects,  that  for  distant  ones  remaining 
unaffected.  In  about  a  week  afterwards  the  same  defect  occur- 
red in  the  left  eye,  and  subsequently  she  complained  of  double 
vision.     Each  pupil  measured  V"  in  diameter,  and  contracted 
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with  the  greatest  activity  in  full  daylight.  There  was  a  very 
slight  insufficiency  of  the  internal  recti  muscles,  otherwise  the 
individual  and  combined  movements  of  the  eyeballs  were  perfect. 

Visual  Power  : — 
For  distance: — 

Eight  eye  at  17'  reads  No.  20. 

With  +  40      "         "         somewhat  more  clearly. 
Left  eye  "         "         imperfectly. 

With  +  40      "         "         perfectly. 
For  near  objects: — 

With  either  eye  reads  No.  14  at  8J". 
(No.  14  is  the  smallest  type  she  can  decipher.) 
With  +  4  reads  No.  1  at  4". 
"      +  6     "  "  6". 

"      +  8     "  "  8". 

At  11.35  A.  M.  a  square  of  Calabar  bean  paper  was  put  into 
the  right  eye,  and  atropine  (gr.  iv  ad  3j)  was  applied  to  the 
left.  At  12.05  the  Calabar  bean  paper  was  removed,  the  right 
pupil  having  contracted  to  Jr//,  and  the  left  being  dilated  to  2r// 
in  diameter. 

Yisual  Power  : — 
For  distance: — 

Eight  eye  at  20'  reads  No.  20.     No  glass  appears  to 
improve  vision. 
Left  eye  at  20'  reads  No.  21.     She  now  requires  4- 
24  to  read  No.  20. 
For  near  objects: — 

Eight  eye:  near-point  for  No.  12  =  2fr/. 
Left  eye:  "  "  No.  16=6". 

A  stenopeic  hole  of  a  smaller  diameter  than  her  pupils,  ap- 
plied previous  to  the  Calabar  bean,  did  not  in  the  least  improve 
the  vision  of  either  eye. 

From  the  above  observations,  coupled  with  the  fact  that  the 
direct  image  could  be  fairly  seen  without  an  eye-piece,  it  was 
inferred  that  this  patient  had  been  originally  hypermetropic, 
and  that  she  had  partially  lost  the  power  of  voluntarily  accom- 
modating the  eye  for  distant  as  well  as  for  near  objects,  which 
deficiency  was,  however,  completely  substituted  by  convex 
glasses,  and  to  some  extent  temporarily  remedied  by  the  Cala- 
bar bean.  The  mother  was  directed  to  apply  the  Calabar  bean 
extract  to  the  child's  eyes  every  morning;  but  about  five  weeks 
elapsed  before  she  again  made  her  appearance  at  the  hospital. 
It  was  then  found  that. the  power  of  accommodation  had  been 
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spontaneously  and  completely  restored,  and  that  she  could  now 
(January  26th,  1864)  read  No.  19  at  20',  and  No.  1  at  4",  with 
either  eye.  This  case  is  instructive  in  showing  how  careful 
one  should  be  in  attributing  effects  to  therapeutic  agents,  as 
upon  inquiry  it  was  found  that  the  Calabar  beau  had  not  been 
applied  at  all  to  the  patient's  eyes  since  her  last  visit  to  the 
hospital,  and  she  had  merely  been  staying  for  a  short  time  in 
the  country,  where  her  health  and  sight  had  gradually  improved. 

III.  Asthenopia. 

Asthenopia,  or  weak  sight,  is  "that  state  of  vision  in  which 
the  eyes  are  unable  to  sustain  continued  exercise  upon  near 
objects  although  the  patient,  on  first  viewing  such  subjects, 
generally  sees  them  distinctly,  can  employ  his  sight  for  any 
length  of  time  in  viewing  distant  objects,  and  presents  no  ex- 
ternal appearance  of  disease  of  the  eyes." — [Mackenzie.]  The 
symptoms  of  asthenopia  are  those  of  muscular  fatigue  and 
nervous  irritation.  At  first,  as  the  word  "fatigue"  itself  im- 
plies, they  are  not  felt,  but  come  on  with  a  rapidity  which  may 
vary  from  a  few  seconds  to  an  hour  or  more.  Some  patients 
cannot  read  two  lines  consecutively  without  an  accession  of 
asthenopia  symptoms:  they  declare  the  letters  "run  into  one 
another,  and  become  misty  and  confused;"  if  they  persist,  the 
e3^es  ache  and  water  till  they  are  obliged  to  leave  off  from  sheer 
pain  and  discomfort.1  A  little  rest  generally  enables  them  to 
begin  again;  but  the  symptoms  soon  return  with  an  intensity 
proportionate  to  the  shortness  of  the  interval  of  rest. 

Asthenopia  may  be  traced  to  three  different  causes: — 

1.  Optical  Defects  of  the  Eye. 

The  most  frequent  optical  defect  is  hypermetropia.  Part  of 
the  accommodation  of  a  hypermetropic  eye  is  expended  in 
neutralizing  its  defective  refraction,  and,  as  a  consequence,  when 
the  patient  employs  his  eyes  on  near  objects,  he  unnaturally 
forces  his  accommodation,  so  that  the  ciliary  muscle  is  wrought 
up  to  a  degree  of  tension  that  soon  obliges  it  to  give  in,  and 
thus  are  caused  all  those  symptoms  of  muscular  and  nervous 

1  The  mistiness  of  vision  that  ensues  is  probably  partially  a  reflex  phenome- 
non, as  almost  certainly  the  aching,  injection  (sometimes  observed),  and  suffu- 
sion are  evidences  of  reflex-irritation  of  the  fifth  and  sympathetic  nerves. 
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irritation  and  fatigue,  and  consequent  indistinctness  of  vision, 
which  we  have  already  described.  You  may  for  a  few  minutes 
sustain  a  heavier  weight  than  your  muscles  will  naturally  sup- 
port, but  try  to  prolong  the  effort,  and  you  will  soon  experience 
that  sense  of  inability  and  fatigue  which  the  ciliary  muscle  feels 
in  another  way. 

But  we  have  also  met  with  several  cases  of  asthenopia  which 
were  due  to  myopia  or  presbyopia.  In  short,  any  optical  defect 
of  the  eye  attended  with  limited  power  of  accommodation  may 
be  the  cause  of  asthenopia,  and  therefore  it  is  always  absolutely 
necessary  in  these  cases  to  subject  the  eyes  to  a  rigid  optical 
examination. 

2.  Deficient  Power  of  the  Internal  Recti  Muscles. 

"Weakness  of  the  internal  rectus  may  affect  that  of  one  or  both 
eyes — most  commonly  both.  Such  a  case  is  detected  by  observing 
that,  when  we,  covering  one  eye  with  the  hand,  direct  the  patient 
to  regard  a  near  object  with  the  other,  the  covered  eye  deviates 
outwards — in  a  word,  the  patient  has,  under  these  circumstances, 
a  divergent  squint  of  that  eye.  As  soon  as  we  remove  our 
hand,  the  divergent  eye  at  once  turns  inwards,  and  resumes  its 
symmetrical  position  to  the  other  eye.1  There  are  many  cases 
of  this  infirmity  which  would  be,  and  constantly  are,  overlooked, 
from  neglecting  this  simple  method  of  examination.  Again,  if 
we  place  before  an  eye  with  healthy  muscles,  a  prism  with  its 
base  outwards  or  inwards,  the  person  at  first  sees  double ;  but 
if  the  angle  of  the  prism  is  not  too  great,  he  soon,  in  order  to 
overcome  the  consequent  double  vision,  squints  respectively 
inwards  or  outwards  with  the  eye  before  which  the  prism  is 

'  In  the  first  case  the  eye,  excluded  from  common  vision  with  its  fellow-eye, 
is  at  liberty  to  assume  that  position  indicated  by  the  relative  strengths  of  the 
two  antagonist  muscles,  the  internal  and  external  recti.  In  the  second  case  the 
participation  in  the  act  of  vision  forces  the  weak  internal  rectus  to  exert  itself, 
to  avoid  the  crossed  double  images  that  would  necessarily  result  from  any  di- 
vergence of  its  eye.  In  this  way  an  eye  affected  with  weakness  of  the  internal 
rectus  assumes  a  divergence,  if  the  patient  is  in  reverie,  if  the  affected  eye 
becomes  the  subjeet  of  cataract,  &c.  In  this  latter  case  a  successful  operation 
for  cataract  may  at  the  same  time  restore  the  symmetry  of  the  eyeball.  The 
test  we  have  just  been  discussing  becomes  still  more  evident  if  the  object  be 
held,  not  directly  on  a  level  with,  but  above  that  of  the  eyes. 
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held.  The  power  of  neutralizing  the  cliplopic  effect  of  a  prism 
placed  before  the  eye  with  its  base  turned  outwards  by  squinting 
inwards  (=  by  the  internal  rectus),  is  called  the  adducting  power  ; 
whilst  that  of  neutralizing  the  effect  of  a  prism  with  its  base 
inwards  by  squinting  outwards  (=  by  the  external  rectus)  is 
called  abducting  power.  In  the  healthy  state  of  the  muscles  of 
the  eye,  the  adducting  power  of  a  person  by  far  exceeds  his 
abducting  power,  so  that  whilst  he  may  overcome  a  prism  of,  say, 
20°  with  its  base  outwards,  he  cannot  overcome  one  of  more  than, 
say,  6°,  with  its  base  turned  inwards.  But  in  persons  affected 
with  deficient  power  of  the  internal  recti,  the  abducting  power 
generally  exceeds  the  adducting;  e.g.;  such  a  patient  with  this 
infirmity  could  only  neutralize  a  prism  of  4°  with  its  base  out- 
wards, but  could  easily  neutralize  one  of  18°  with  its  base 
inwards.1  In  cases  of  weakness  of  the  internal  recti,  this  muscu- 
lar power  of  neutralizing  diplopia  by  convergence  of  the  eye  is 
diminished,  that  by  divergence  generally  increased.  If  a  prism 
with  its  refracting  angle  upwards  be  held  before  one  eye,  any 
object  (such  as  a  dot  of  ink  on  a  piece  of  paper)  seen  with  both 
eyes  together  appears  double,  the  image  through  the  prism 
being  directly  above  that  seen  with  the  other  (naked)  eye, 
thus: — 

The  faculty  of  single  vision  with  two  eyes  is  thus  almost 
.  insuperably  annihilated,  on  account  of  the  very  slight 
power  we  possess  of  isolating  the  action  of  either  of  the  su- 
perior or  inferior  recti  muscles  so  as  to  fuse  the  double  images 
(as  is  readily  done,  as  we  have  mentioned  above,  by  the  lateral 
ocular  muscles).  Under  these  circumstances,  the  accommoda- 
tive action  of  the  internal  recti  being  no  longer  called  into  pla}^, 
each  eyeball  assumes  that  position  indicated  simply  by  the 
relative  strength  of  the  internal  recti.  Should  this  be  normal, 
the  dots  will  assume  the  position  delineated  above;  but  should 
either,  or  both,  internal  recti  be  preternatural ly  weak,  the  eye- 
ball, or  balls,  will,  from  the  preponderating  strength  of  the 
external  rectus,  pass  into  a  state  of  divergent  squint,  and  thus 
crossed  double  images  arise.     The  final  result  is  that  the  two 

1  For  further  information  on  this  important  subject,  vide  Ophthalmic  Review, 
Part  xi.  p.  3t>"2. 
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dots  exhibit  in  such  a  case  not  only  a  difference  of  height,  but,  in 
addition,  a  lateral  crossed  separation.  The  images  then  appear 
thus  : — 

A  second  prism  held  with  its  angle  outwards  before  the 
second  eye  destroys  this  lateral  separation,  leaving  the 
difference  of  height  unchanged.     The  strength  (=  number  of  de- 
grees) of  the  prism  necessary  for  this  purpose  affords  a  direct  measure 
of  the  degree  of  weakness  of  the  internal  rectus. 

It  has  been  thought  that  weakness  of  the  recti  interni  is  con- 
fined to  myopic  patients,  but  it  occurs  also,  although  more  rarely, 
in  hypermetropic  ones. 

Asthenopia  from  this  cause,  occurring  in  a  myopic  patient 
may  be  sometimes  relieved  by  the  use  of  glasses,  which  enable 
him  to  read  at  a  sufficient  distance  from  the  eyes  to  moderate 
their  convergence  to  a  degree  that  entails  but  a  very  slight  ac- 
tion of  the  affected  muscles  ;  or,  by  the  systematic  application 
of  prismatic  glasses  with  the  bases  turned  outwards,  the  internal 
recti  may  be  gradually  strengthened  in  the  effort  they  will  in- 
stinctively make  by  convergence  of  the  optic  axes  to  overcome 
the  crossed  double  vision  the  prisms  would  otherwise  cause. 
Prismatic  glasses  with  the  bases  turned  inwards  have  no  effect 
in  radically  curing  the  disease — on  the  contrary,  rather  en- 
courage it,  but  render  vision  more  distinct  for  the  time,  and 
relieve  the  asthenopia  by  supplementing  the  action  of  the  in- 
ternal recti.  The  last  resource  is  total  or  partial  division  of  the 
external  rectus  muscle.  Before  undertaking  the  division  of  the 
external  rectus,  two  points  must  be  accurately  determined.  1st. 
What  is  the  amount  of  insufficiency  for  near  objects,  say,  for  a 
foot  off,  measured  both  in  degrees  by  prisms  and  linearly  by  the 
strabismometer  ?  and  2d.  What  is  the  amount  of  abducting 
power  for  distant  and  near  objects  ?  The  following  general 
considerations  flow  from  these  two  observations. 

(a)  If  the  amount  of  insufficiency  is  large  and  the  abducting 
power  fairly  so,  the  external  rectus  of  the  affected  eye  may  be 
divided.  As  regards  the  amount  of  effect  admissible  on  one 
eye,  we  should  observe,  in  a  general  way,  the  same  rules  as  laid 
down  at  page  84  in  reference  to  the  operation  for  squint,  whether 
we  should  operate  on  one,  or  both  eyes,  excepting  that  the 
external  rectus  admits  of  freer  division  without  the  fear  of  an 
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excessive  effect,  than  the  internal  does.  Should,  a  week  after 
operation,  the  patient  see  distant  objects  double,  if  the  images 
are  corresponding  ones,  the  external  rectus  has  been  divided 
too  freely  and  the  operation-wound  may  require  the  action  of  a 
limiting  suture,  or  even  a  partial  division  of  the  internal  rectus 
may  be  demanded  ;  whilst,  if  the  images  are  crossed,  the  external 
rectus  may  n©t  have  been  completely  divided. 

(b)  If  the  abducting  power  is  very  low,  any  operation  is  con- 
traindicated,  as  it  is  almost  certain  to  result  in  a  convergent 
squint ;  if  it  is  rather  low,  a  partial  division  of  the  external 
rectus,  or  a  limiting  suture  is  indicated. 

It  is  quite  impossible  to  enter  into  all  the  possible  considera- 
tions that  present  themselves  in  these  difficult  cases.  A  thorough 
knowledge  of  the  subject,  experience  and  judgment  will  alone 
enable  the  surgeon  to  treat  them  successfully. 

3.  Hyperesthesia  of  the  Retina. 

Besides  the  above  cases  of  asthenopia,  we  every  now  and 
then  meet  with  ones  which  are  attended  by  a  generally  low 
state  of  the  system,  and  are  often  associated  with  photophobia. 
These  generally  get  well  under  the  use  of  tonic  medicines  and 
regimen,  and  therefore  may  not  unreasonably  be  ascribed  to 
hyperesthesia  of  the  retina,  or  perhaps  they  may  even  depend 
upon  some  temporary  asthenic  state  of  the  organs  of  adjustment. 
The  asthenopia  often  met  with  after  exhaustive  fevers,  diphthe- 
ria, &c,  probably  belongs  to  this  category.  The  photophobia 
met  with  in  "scrofulous  ophthalmia"  is,  no  doubt,  a  purely 
reflex  phenomenon,  the  phlyctenule  on  the  cornea  being  the 
starting  points  of  irritation.  But  we  have  occasionally  met 
with  cases  of  extreme  photophobia  independent  of  any  concomi- 
tant morbid  conditions.  Such  cases  are  wonderfully  obstinate 
to  treat  and  very  liable  to  relapse.  However  those  cases  that 
have  fallen  under  our  notice  have  invariably  yielded  to  assidu- 
ous applications  of  atropine,  tonics,  and  a  shade  to  the  eyes. 

Amongst  the  optical  anomalies  of  vision  may  be  classed  the 
phenomena  known  as 
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Muscat  Volitantes. 

The  patient  perceives  gray  or  black  objects  of  various  kinds 
and  sizes,  which  he  not  uncommonly  compares  to  small  flies 
floating  in  his  field  of  vision.  They  are  especially  seen  when, 
the  patient  regards  a  bright  surface,  or  in  any  general  derange- 
ment of  the  system.  Muscge  volitantes  are  purely  subjective 
phenomena,  produced  by  opaque  particles  in  the  vitreous  humor, 
which  cast  their  shadows  on  the  retina,  and  although  the  muscaB 
do  not  constitute  a  serious  disease,  they  are  excessively  annoy- 
ing to  the  patient.  The  means  best  calculated  to  remove  them 
are :  general  constitutional  treatment,  rest  of,  and  cooling  ap- 
plications to,  the  eye,  and  the  use  of  tinted  glasses.  These  latter 
we  have  found  especially  useful  :  they  act  probably  by  dimin- 
ishing the  intensity  of  the  shadows  cast  on  the  retina. 

Patients  sometimes  complain  of  fixed  darked  spots  (scotomata) 
in  their  field  of  vision.  These  scotomata  may  be  due  to  deposits 
of  blood,  lymph,  &c,  in  the  vitreous  or  to  limited  disease  of  the 
retina.  In  one  case  we  found  a  scotoma  to  depend  on  a  limited 
plastic  exudation  on  the  retina,  in  another  case  on  a  hemor- 
rhage in  that  structure. 
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Abscess  of  lids,  55  ;   of  lacrymal  sac,  QG. 

Accommodation  (optical)  of  eye,  192;  con- 
traction of  pupil,  in,  21  ;  formula,  for 
range  of,  31  ;  optical  theory  of,  193 ; 
mode  of  measuring,  194;  paralysis  of  by 
atropine,  193  ;  from  disease,  212  ;  me- 
chanism of,  194  ;  in  hypermetropia,  201  ; 
anomalies  of,  207. 

Acuteness  of  vision,  29  ;  influence  of  age 
on,  30. 

Adams\  Sir  W.,  operation  for  ectropium, 
59. 

Adjustment  (optical)  of  eye,  192. 

Agnevis  operation  for  secondary  cataract, 
144. 

Albuminous  tumor  of  lids,  60. 

Amaurosis,  150  ;  dependent  on  causes  re- 
cognizable by  ophthalmoscope,  150  ;  de- 
pendent on  causes  not  so  recognizable, 
160. 

Amblyopia,  150;  in  affections  of  the  orbit, 
43—46. 

Anastomotic  aneurisms  in  lids,  63. 

Aneurismal  tumors  in  orbit,  48. 

Anterior  chamber,  pus  in  (hypopywfc),  118. 

Antrum,  tumors  invading,  46. 

Arcus  senilis,  116. 

Arlt's  operation  for  symblepharon,  103. 

Artificial  pupil,  122;  operations  lor,  122; 
by  excision,  122;  by  incision,  124;  by 
dislocation  of  pupil,  124. 

Artificial  eye,  182. 

Arteries  of  retina,  pulsation  of,  28. 

Astigmatism,  regular,  203 ;  mode  of  de- 
termining axes  in,  204;  cases  of,  206; 
myopic,  206  ;  hypermetropic,  206. 

Astigmatism,  irregular,  due  to  ulcers  of 
cornea,  113  ;  ophthalmoscopic  appear- 
ances of,  112. 

Astigmometer,  204  ;  JavaVs,  205. 

Asthenopia,  217;  from  optical  defects  of 
eye,  217;  from  weakness  of  internal 
recti,  from  hyperesthesia  of  retina,  221. 

Atrophy  of  optic  papilla,  159. 

Atrophy  of  choroid,  154. 

Atropia,  sulphate  of  (see  Belladonna). 

Beers  cataract-knife,  133. 
Belladonna,  action  of,  21. 
Binocular  vision,  195  ;  mode  of  testing,  33. 

34. 
Binocular  diplopia,  46. 


Blindness,  simulation  of,  34. 

Blows  on  eyeball,  94. 

Bony  tumors  in  orbit,  46. 

Borelli's  operation  for  staphyloma,  181. 

Bright's  disease  of  retina,  155. 

Broad  needle,  123. 

Burns  of  eye,  92. 

Calabar  Bean:  antagonistic  to  Bella- 
donna, 22  ;  contraction  of  pupil  from, 
23;  contraction  of  ciliary  muscle  from, 
23;  increased  refractive  power  from, 
23  ;  approximation  of  near-  point  from,  23. 

Canaliculi,  stricture  of,  66  ;  mode  of  slit- 
ting-up,  68. 

Cancer  of  eyeball,  174. 

Cancerous  tumours  in  orbit,  46. 

Cancerous  ulceration  of  lids,  57. 

Cannula-forceps,  123. 

Cannula-scissors,  144. 

Cancroid  of  cornea,  case  of,  116. 

Capsular  cataract,  131. 

Caries  of  lacrymal  bone  or  of  superior 
maxilla  from  lacrymal  disease,  67. 

Carter's,  Mr.,  case  of  foreign  body  in  or- 
bit, 90. 

Cataract,  chloroform  in  operations,  41  ; 
symptoms  of,  129;  lenticular,  131;  cap- 
sular,  131  ;  pyramidal  or  polar,  siliquose, 
Morgagnian,  131  ;  operations  for — by 
extraction,  134 — by  solution,  143  ;  se- 
condary, 144;  adaptation  of  glasses  after 
operation,  145 

Cataract-needle,  143. 

Cataract-knives.  Beer's,  Zehender's,  133  ; 
v.  Griife's,  138. 

Catarrhal  ophthalmia,  97. 

Caustic,  incautious  application  of,  to 
granular  lids,  59. 

Cellulitis  of  orbit,  45. 

Cephalostat,  37. 

Chalazion,  63. 

Chemosis,  102. 

Chloroform,  indications  for  administering, 
in  operations  on  the  eye.  41. 

Chloroma  of  lacrymal  gland,  65. 

Choroid  diseases  of,  153;  inflammation  of, 
153  ;  atrophy  of,  154  ;   anaemia  of.  154. 

Choroiditis,  154. 

Chronic  conjunctivitis,  55. 

Cicatrices  of  skin,  ectropium  from  contrac- 
tion of,  58. 
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Ciliary  muscle,  its  structure,  194  ;  paralysis 
from  belladonna,  21  ;  from  disease,  212. 

Ciliary  body,  diseases  of,  119;  inflamma- 
tion of,  128. 

Ciliary  neurotomy,  174. 

"  Circles  of  diffusion,"  197,  201. 

Collodion  in  entropium,  59. 

Coloboma  iridis,  126. 

Common  carotid,  its  ligature  for  aneurism 
in  orbit,  49. 

Concave  lenses,  188. 

Convex  lenses,  185  ;  combinations  of,  186, 
188. 

Contusions  of  eyelids,  90. 

Convergent  rays  of  light,  185. 

Convergent  squint,  82 ;  its  dependence  on 
hypermetropia,  82. 

Conical  cornea,  115. 

Contraction  of  pupil  from  Calabar  bean,  23. 

Conjunctiva,  diseases  of,  96. 

Conjunctivitis,  96;  aqueous,  96;  mucous, 

96  ;   purulent,   97  ;   purulent  of  infants, 

97  ;  gonorrhoea!,  98  ;  Egyptian,  98  ;  pus- 
tular or  phlyctenular,  99  ;  granular,  100  ; 
diphtheritic,  101  ;  trachomatous,  100. 

Conjunctiva,  tumors  of,  103  ;  melanosis  of, 
104  ;  vascular  tumor  of,  104. 

Cornea,  wounds  of,  94  ;  fistula  of,  95  ;  for- 
eign bodies  on,  93. 

Cornea,  loss  of  sensibility  of,  in  leucomata, 
35  ;  diseases  of,  108  ;  ulceration  of,  111  ; 
"hernia  of,"  112;  opacities  of,  114; 
conical,  115  ;  cancroid  of,  116. 

Corneitis,  108  ;  interstitial,  108  ;  pannous, 
109  ;  phlyctenular,  110. 

"Crescent"  (staphyloma  posticum)  in  my- 
opia, 198. 

Critchett's  operation  of  irido-desis,  124 ; 
for  cataract,  138;  for  staphyloma,  181. 

Crystalline  lens,  diseases  of,  129. 

"Cupping"  of  optic  papilla,  159. 

Curette,  133. 

Cyclitis,  128. 

Cysticercus  in  eye,  180. 

Cystotome,  133. 

Dazzling  sensation  caused  by  belladonna, 
21,  22. 

Desmarre's  "  pince-anneau,"  40. 

Detachment  of  retina,  47. 

Diabetic  cataract,  132. 

Diiffiuibaclis  operation  for  ectropium,  59. 

Difiusion-circles,  197,  201. 

Diphtheritic  conjunctivitis,  101. 

Diplopia,  binocular,  77  ;  uniocular,  207. 

Direct  method  of  examination  by  the  oph- 
thalmoscope, 23. 

Dislocation  of  lens,  145;  cases  of,  146,  147. 

Division  of  levator  palpebrse,  62. 

Divergent  squint,  87 ;  its  dependence  on 
myopia,  87. 

Divergent  rays  of  light,  185. 

Bonders'  table  of  presbyopic  lenses,  209. 

Double-vision,  34,  77,  78. 

Dropsy  of  the  eyeball,  178. 

Ecchymosis  of  eyelids,  90. 

Ectropium,    55 ;     Diejfe?ibachys   operation 


for,  59  ;  Sir  TV.  Adams'  operation  for, 
59  ;  alterations  in  puncta  from,  66. 

Embolism  of  retinal  artery,  156. 

Emmetropic  eyes,  acuteness  of  vision  in, 
at  different  ages,  30  ;  determination  of 
"far-point"  in,  32. 

Encephaloid  cancer  in  orbit,  47;  of  eye- 
ball, 174. 

Encysted  tumor  in  orbit,  47  ;  of  eyebrows, 
65  ;  of  lacrymal  gland,  65. 

Entropium  59  ;  operations  for,  59  ;  by  liga- 
ture, 60. 

Entozoa  in  eyeball,  180. 

Enucleation  of  eyeball,  36. 

Epithelioma  of  eyelids,  57. 

Epiphora,  71. 

Erectile  tumors  in  lids,  63. 

Erysipelas  of  eyelids,  55. 

Eversion  of  eyelids,  55,  58  ;  of  puncta  la- 
crymalia,  58,  66. 

Everting  eyelids,  mode  of,  93. 

Excavation  of  optic  papilla,  159. 

Excurvation  of  the  eyelids,  60. 

Exophthalmos  from  orbital  disease,  44 ; 
from  dacryocystitis,  65. 

Extirpation  of  lacrymal  gland,  65. 

Extirpation  of  eyeball,  177. 

Extraction  of  cataract  :  chloroform  in,  41  ; 
flap  operation,  134 ;  Mooren's,  Jacob- 
son's  and  Waldau's  (Schuft's)  opera- 
tions, 137  ;  Critchett's  operation,  138  ; 
v.  Grafe's  operation,  138. 

Eye,  objective  examination  of,  17  ;  mode 
of  testing  mobility  of,  18  ;  subjective 
examination  of,  29  ;  injuries  of,  90. 

"  Eye-limpets,"  182. 

Eyeballs,  examination  of,  17 ;  mode  of 
fixing,  40  ;  blows  on,  94  ;  wounds  of,  94; 
diseases  of,  167  ;  inflammation  of,  167  ; 
tumojp  of,  174  ;  cancer  of  encephaloid, 
174,  melanotic,  177  :  scrofulous  tumor 
of,  176;  dropsy  of  (hydrophthalmia), 
178 ;  entozoa  of,  180  ;  staphyloma  of, 
180  ;  neuralgia  of,  183 ;  extirpation  of, 
eyeball,  177. 

Eyelashes,  inversion  of,  59  ;  eversion  of, 
58  ;  abnormal  growth  of,  64  ;  pediculi  of, 
64. 

Eyelash  in  canaliculi,  67. 

Eyebrow,  wounds  of,  90. 

Eyelids,  operations  on,  40  ;  emphysema  of, 
16  ;  oedema  and  suppuration  of,  45  ;  in- 
flammation of,  55  ;  ulcerations  of,  57  ; 
eversion  of,  58  ;  inversion  of,  59  ;  excur- 
vation of,  60  ;  operations  for,  59  ;  tumors 
of,  63  ;  naeviof,  63;  wounds  of,  90  ;  mode 
of  everting,  92. 

Eyelid-tourniquet,  40. 

"  Far  point,"  determination  of,  32. 
Fatty  degeneration  of  retina,  155. 
Fibrinous  tumor  of  lid,  63. 
Fibro-plastic  tumor  on  lacrymal  gland,  65. 
Field  of  vision,  32. 

Fistula  Iacrymalis,  67;  fistula  corneae,  95. 
"  Fixing  apparatus,"  37,  38,  40. 
Flap-operation  for  cataract,  134. 
Focus,  definition  of,  185. 
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Focal  length  of  a  convex  lens,  185  ;  of  a 
concave  lens,  188. 

Forceps  for  eyelid,  40. 

Foreign  body  in  orbit,  remarkable  case  of, 
90. 

Foreign  bodies  on  eye,  93  ;  method  of  re- 
moving, 93. 

Foreign  bodies  on  cornea,  93. 

Foveola,  59. 

FumarVs  operation  of  peritomy,   110 

Giraud-Teuloii 's  "  lentilles  decentrees," 
212. 

Glasses  after  operation  for  cataract,  145. 

Glaucoma,  loss  of  sensibility  in,  35. 

Glaucoma,  161  ;  its  history,  161;  its  symp- 
toms, 161  :  its  treatment  by  iridectomy, 
162  ;  by  paracentesis,  164  ;  by  medicine, 
164. 

Gouge  for  removing  foreign  bodies  from 
cornea,  93. 

Graft's,  Vo7i.,  operation  for  cataract,  138 ; 
cataract-knife,  138  ;  cataract-hook,  139  ; 
on  iridectomy  in  glaucoma,  162. 

Granular  conjunctivitis,  100. 

"Groove-speculum,"  30. 

Haa?i,s,  de,  table  of  acuteness  of  vision  in 
emmetropic  eyes  at  different  ages,  30. 

Haemophthahnos,  152;  cases  of,  152. 

Hat-peg  impacted  in  orbit,  50. 

"  Head-rest,"  37. 

Hemeralopia,  157. 

Hemorrhage  in  vitreous,  152  ;  in  anterior 
chamber,  152. 

"  Hernia  of  cornea,"  112. 

Hippus,  127. 

Hook  for  the  operation  for  strabismus,  84  ; 
Von  Grafts,  for  cataract,  139. 

Hordeolum,  57. 

Hydrophthalmia,  178;  case  of,  178. 

Hypermetropia,  determination  of  "  far- 
point"  in,  32,  200  ;  il  manifest  and  la- 
tent," 202  ;  accommodation  in,  202  ;  ob- 
jective signs  of,  202  ;  correction  of,  202 ; 
case  of,  202  ;  with  presbyopia,  210  ;  as  a 
cause  of  asthenopia,  217  ;  as  a  cause  of 
convergent  strabismus,  82. 

Hypertrophy  of  lacrymal  gland,  65. 

Hypopyum,  118. 

Idiopathic  iritis,  120. 

Images  formed  by  convex  lenses,  188  ;  by 
concave,  190;  formation  of,  on  retina, 
192. 

Indirect  method  of  using  ophthalmoscope, 
24. 

Inflammation  of  lacrymal  apparatus,  65  ; 
of  eyeball,  157. 

Injuries  of  eye  and  orbit,  90. 

Internal  recti,  weakness  of,  218. 

Interstitial  corneitis,  108. 

Inoculation-treatment  of  pannous  cornea, 
110. 

Inversion  of  eyelashes  and  eyelids,  59. 

Iris-forceps,  123  ;  -scissors,  123. 

Iris,  injuries  of,  42  ;  diseases  of,  119  ;  pro- 
lapse of,   125;  absence  of  (iridereuiia), 
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126;  tremulous,  126;  clonic  spasm  of, 
127  ;  its  action  in  accommodation,  194. 

Iritis,  119  ;  irregularity  of  pupil  in,  19  ; 
idiopathic,  120;  syphilitic,  120;  trau- 
matic, 121. 

Iridectomy,  122  ;  in  glaucoma,  162. 

Irido-desis,  124. 

Irideremia,  126. 

Iridodonesis,  126. 

Jacobson,  his  testimony  upon  the  use  of 
chloroform  in  eye  operations,  41  ;  his 
operation  for  cataract,  137. 

JavaVs  Astigmometer,  205. 

Keratome,  123. 

Lacrymal  apparatus,  diseases  of,  65. 

Lacrymal  gland,  enlargements  of,  65  ;  from 
inflammation,  from  tumors,  65. 

Lacrymal  sac,  inflammation  of,  66  ;  abscess 
of,  66  ;  obliteration  of,  70. 

Lacryrnal  fistula,  67. 

Lacrymal  bone,  caries  of,  67. 

Lacrymal  gland,  excision  of,  69,  72. 

Lateral  illumination,  19  ;  its  value  in  exa- 
mining superficial  structures,  18. 

Lens,  dislocation  of,  144. 

Lenses  optical,  their  action,  185  ;  convex, 
185  ;  concave,  188  ;  effect  of  combining, 
186. 

"  Lentilles  decentrees,"  212. 

Lenticular  cataract,  131. 

Leucoma,  114  ;  loss  of  sensibility  in,  34. 

Levator  palpebrae,  division  of,  62. 

LiebreicWs  ophthalmoscope,  23. 

Ligature  of  common  carotid,  49. 

Ligature-operation  for  entropium,  59. 

Ligature-operation  rfbr  ptosis,  62. 

Light,  mode  of  testing  perception  of,  31. 

Linear  extraction  of  cataract,  143. 

Lippitudo,  56. 

Macula  Lutea,  its  ophthalmoscopic  char- 
acters, 28. 

Malpositions  of  eye,  mode  of  measuring, 
17. 

Malpositions  of  eyelids,  58. 

Melanosis  of  orbit,  47  ;  of  conjunctiva,  104  ; 
of  eyeball,  177. 

Mobility  of  eye,  mode  of  testing,  17. 

Molluscum,  63. 

MooreiCs  operation  for  cataract,  187. 

Morgagnian  cataract,  131. 

Mucous  conjunctivitis,  96. 

"  Muscse  volitantes,"  222. 

Muscles  of  the  eye,  their  action,  77,  78  ; 
paralysis  of,  79. 

Mydriasis,  127. 

Myopia,  196  ;  temporarily  produced  by 
Calabar  bean,  23  ;  determination  of  "  far- 
point"  in,  32  :  correction  of,  197  ;  objec- 
tive signs  of,  197  ;  ophthalmoscopic  signs 
of,  199;  staphyloma  posticum  in,  200; 
cases  of,  200  ;  tinting  glasses  in,  200  ; 
with  presbyopia,  210  ;  a  cause  of  diver- 
gent strabismus,  86. 

Myosis,  127. 
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NjEVI  in  lids,  63. 

Nasal  duct,  obstruction  of,  66;  probes  for,  68. 

"Near-point,"  determination  of,  32. 

Nebulas,  114. 

Nerve,  paralysis  of  the  third,  62. 

Neuralgia  of  eye,  183. 

Neurotomy,  ciliary,  173. 

Night-blindness,  155. 

Nose,  dryness  of,  66. 

"Numbers"  of  lenses,  190. 

Nystagmus,  88. 

Objective  examination  of  eye,  17. 

Object-lens,  reflections  from  surface  of,  24. 

Obliteration  of  lacrymal  puncta,  66  ;  of 
lacrymal  sac,  70. 

Oblique  illumination  (see  Lateral  illumina- 
tion). 

Obstruction  ofcanaliculi,  66  ;  of  nasal  duct, 
67. 

Oculomotorious,  paralysis  of,  81. 

OZdema  of  eyelids,  55,  66. 

Ointment,  Pageustecher's,  99. 

Operations,  general  remarks  on  ophthal- 
mic, 36  ;  preparations  previous  to,  37  ; 
without  chloroform,  38  ;  after-treatment, 
42. 

Operations,  necessity  of  a  good  light  in,  42. 

Ophthalmias,  belladonna  in  the,  22/ 

Ophthalmia  tarsi,  55  ;  eversion  or  oblitera- 
tion of  puncta  lacrymalia  in,  66. 

Ophthalmia  neonatorum,  ectropium  result- 
ing from,  58. 

Ophthalmia,  catarrhal,  96;  of  new-born 
infants  (neonatorum)  97;  gonorrhoea], 
98 ;  Egyptian,  98 ;  rheumatic,  106  ; 
"  scrofulous,"  108  ;  sympathetic,  169. 

Ophthalmitis,  167  ;  case  of,  168. 

Ophthalmic  operations,' remarks  on,  36. 

Ophthalmic  artery,  aneurism  of,  48. 

Ophthalmoscope,  Liebreich's  small,  23  ; 
binocular,  24,  26. 

Optic  nerve,  entrance  of,  27  ;  infiltration 
of,  44 ;  diseases  of,  158  ;  inflammation  of, 
158  ;  excavation  of,  159  ;  atrophy  of,  159. 

Optic  nerve,  infiltration  of,  in  cellulitis,  45. 

Optometer,  32. 

Optics  of  the  eye,  184. 

Optical  defects  of  the  eye,  196  ;  as  a  cause 
of  asthenopia,  217. 

Orbit,  diseases  of,  43  ;  caries  of,  periostitis 
of,  43  ;  cellulitis  of,  45  ;  abscess  of,  45  ; 
tumors  of,  46. 

Oscillation  of  eyeballs  (nystagmus),  88. 

Pagenstecher''s  operation  for  entropium, 
60  ;  ointment,  99. 

Pain  in  inflammation,  35. 

Pannous  corneitis,  109. 

Papilla  optica,  its  appearance  in  health  ; 
its  diseases,  158  ;  inflammation  of,  158  ; 
excavation  ("cupping")  of,  159,  atro- 
phy of,  159. 

Paracentesis  of  cornea,  in  corneitis,  109 ; 
in  glaucoma,  164. 

Parallax,  151. 

Parallel  rays  of  light,  185. 

Paralysis  of  accommodation,  produced  by 


atropine,  21,  22,  194;  from  disease,  212; 
causes  of.  212. 

Paralysis  :  of  third  nerve,  62  ;  of  ocular 
muscles,  79  ;  of  external  rectus,  80  ;  of 
inferior  rectus,  80;   of  third  nerve,  81. 

Perception  of  light,  mode  of  testing,  31. 

Periostitis  of  orbit,  43. 

Periosteal  growths  in  orbit,  46. 

Peritomy,  110. 

Phlyctenular  conjunctivitis,  99. 

Phlyctenular  corneitis,  108. 

"  Pince-anneau,"  40. 

Potassium,  iodide  of,  in  periostitis,  43. 

Polar  cataract,  131. 

Presbyopia,  in  normal  eyes,  207  ;  table  of 
glasses  for  different  ages,  209  ;  in  myo- 
pia, 210  ;  in  hypermetropia,  210  ;  Giraud- 
Teulon's  decentration  lenses  in,  212. 

Prolapse  of  iris,  125. 

Probes  for  nasal  duct,  68. 

Pterygium,  104. 

Ptosis,  58 ;  from  traumatic  causes,  62 ; 
paralytic,  62  ;  operations  for,  62. 

Pulsation  of  aneurismal  tumors,  48. 

"  Punctum  proximum"  determination  of, 
32;   "  remotum, "  determination  of,  32. 

Puncta  lacrymalia,  diseases  of,  55-58,  66. 

Pupil,  aspect  of,  mode  of  measuring,  move- 
ments of,  20  ;  in  amaurosis,  21 ;  dilata- 
tion of,  from  belladonna,  21  ;  contraction 
of,  from  Calabar  bean,  23  ;  dilatation 
and  contraction  of,  127  ;  artificial  dilata- 
tion of,  21. 

Pupillometer,  20. 

Pupil,  artificial,  122  ;  dislocation  of  (irido- 
desis),  124. 

Pupillary  membrane  persistent,  126. 

Purulent  conjunctivitis,  58,  97  ;  of  infants, 
97;  gonorrhoea^  98;  Egyptian,  98. 

Pustular  conjunctivitis,  99. 

Pyramidal  cataract,  131. 

Rays  of  light,  184;  divergent,  convergent 
or  parallel,  185. 

Refraction,  anomalies  of,  in  eye,  196  ;  clas- 
sification of  eyes  according  to,  196 ; 
"  myopic,"  198  ;   "hypermetropic,"  202. 

Refraction  of  eye,  mode  of  testing,  31;  in- 
creased by  Calabar  bean,  23. 

Retinal  vessels,  as  seen  by  ophthalmoscope, 
28  ;  their  pulsation,  28. 

Retina,  diseases  of,  154  :  inflammation  of, 
154 ;  fatty  degeneration  of,  155 ;  apo- 
plexy of,  155  ;  ansemia  of,  156  ;  separa- 
tion of,  156  ;  embolism  of  central  arter}7 
of,  156 ;  double  contoured  nerve-fibres 
in,  156. 

Retina,  hyperaesthesia  of,  a  cause  of  asthe- 
nopia, 221. 

Retiwal  artery,  embolism  of,  156. 

Retinitis,  154 ;  albuminuria,  155 ;  pig- 
mentosa, 157. 

Rheumatic  ophthalmia,  106. 

Sarcomatous  tumors  in  orbit,  47. 

Scalds  of  eye,  92. 

Scirrhus  of  lacrymal  gland,  65. 

Scissors,  for  the  operation  of  strabismus,  84. 
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Scissors,  iris-,  123. 

Scissors,  cannula-,  144. 

Sclerotic,  diseases  of,  106  ;  staphyloma  of, 
106  ;  tumor  of,  106. 

Sclerectasia,  106. 

Sclerotitis,  106. 

Scotomata,  222. 

"  Scrofulous  ophthalmia,"  108. 

Secondary  cataract,  144 ;  Agnew's  opera- 
tion for,  144. 

Sensibility,  loss  of,  in  eye  disease,  34. 

Sentient  structures  of  eye,  191. 

Separation  of  the  retina,  156. 

Short  sight,  196. 

Siliquose  cataract,  131. 

Simulation  of  blindness,  34. 

Skinning  over  of  puncta  lacrymalia,  58,  66. 

Skin  of  eyelids,  excising  strip  of,  in  entro- 
pium,  59. 

Snellen's  forceps,  40. 

Speculum,  wire,  39;  "groove-speculum," 
39  ;  speculum  used  in  obliterating  lacry- 
mal  sac,  Manfredi's,  70. 

Sperino's  treatment,  by  paracentesis  of  cor- 
nea, of  corneitis,  109  ;  of  glaucoma,  164. 

"Spoon-operation"  for  cataract,  137. 

Squint,  82. 

Staphyloma  of  eyeball,  180;  operations  for, 
181. 

Staphyloma  posticum  in  myopia,  199. 

Style  for  lacrymal  fistula,  71. 

Stereoscopic  effects  not  appreciable  by 
monocular  vision,  34. 

Stereoscope,  applied  to  the  cure  of  strabis- 
mus, 87. 

Stricture  of  canaliculi,  66  ;  of  nasal  duct,  67. 

Strabismus,  82;  convergent,  82 ;  divergent, 
87  ;   operation  for,  83. 

Strabismometer,  17.' 

Stye,  57. 

Subjective  examination  of  eye,  29. 

Suction-operation  for  soft  cataract,  144. 

Suppuration  of  lacrymal  gland  and  sac, 
65,  66. 

Superficial  structures  of  eye,  mode  of  exa- 
mining, 19,  19 

Symblepharon,  102  ;  Teale's  operation  for, 
103;   Arlt's  operation  for,  103. 

Sympathetic  ophthalmia,  169. 

Synchisis  scintillans,  153. 

Synechia  anterior  and  posterior,  119;  annu- 
laris, 119;  totalis,  120. 

Syndectomy,  110. 

Syphilitic,  tumors  of  orbit,  46  ;  ulcerations 
of  lids,  57. 


Syphilitic  iritis,  120. 

Tarsal  cartilage,  excising  strip  of,  in  en- 
tropium,  60  ;  inflammation  of,  56. 

Teale's  operation  for  symblepharon,  103  ; 
suction  operation  for  soft  cataract,  144. 

Tension  of  eyeball,  mode  of  determining, 
17. 

Test  types,  29  ;  Snellen's,  29;  Jager's,  30. 

Third  nerve,  paralysis  of,  62. 

Tinea  tarsi  (see  Ophthalmia  tarsi),  55. 

Tinted  glasses  in  myopia,  200. 

Tourniquet  for  eyelids,  40. 

"  Transposition-slides"  for  testing  binocu- 
lar vision,  33. 

Trachoma,  101. 

"Traction-operation"  for  cataract,  138. 

Traumatic  cellulitis,  45. 

Traumatic  iritis,  121. 

Tremulous  iris,  127. 

Trichiasis,  59  ;  operations  for,  59. 

Tubercular  tumor  of  eyeball,  176. 

Tumors  of  orbit,  46;  bony,  encysted,  sar- 
comatous, cancerous,  47  ;  aneurismal,  48. 

Tumors  of  eyeball,  174. 

Tumors  of  the  eyelids,  63  ;  erectile,  63  ; 
fibrinous,  albuminous,  63. 

Tumors  of  lids,  ring-forceps  for,  40. 

Tumors  of  conjunctiva,  103. 

Tumors,  fibroplastic,  of  sclerotic,  106. 

TyrelVs  hook,  123. 

Ulceration  of  eyelids,  57. 

Upper  eyelid,  inability  to  raise,  62. 

Uniocular  diplopia,  207. 

Vascular  tumor  of  conjunctiva,  103. 
Veins  of  retina,  pulsation  of,  28. 
Vision,  on,  184. 
Vision,  physiology  of,  191 ;  binocular,  195; 

acuteness  of,  30. 
Visual  angle,  29. 
Vitreous,  diseases  of,  150  ;  blood  in,  152. 

Waldau's  {SchufVs)  operation  for  cataract, 

137. 
Windsor  on  chloroform   in   extraction  of 

cataract,  42. 
Wire-speculum,  39. 
Wounds  of  eyebrow,  90  ;  of  eyelids,  90  ;  of 

eyeball,  94  ;  of  cornea,  94. 

Xerophthalmia,  102. 
Zehender's  cataract  knife,  133. 
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